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THE 



BOTANIC garden; 



PART I. 



CONTAINING 



THE ECONOMY OF VEGETATION; 



A POEM, 



WITH PHILOSOPHICAL NOTES. 
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It Ver, et Veniu ; et yeneris prannncius ante 
Pennatos graditar Zephyms redtigia propter ; 
Flora qnibos mater, praspergens ante riai 
Concta, coloribnB egregiis et odoribiu opplet. 

LUCRIT. 
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ADVERTISEMENT. 



THE genenA design of the following sheets is to iullst Imagination under the banner of Sd- 
OMe; and to kftd her TOtariee from the looser analogies, whkh dress out the imagery of poetry, 
toihe stricter ones^ which form the ratiocination of philosophy. While their particular design 
Js to indoce the ingenious to cultivate the knowledge of Botany, by introducing them to the ves- 
tibnle of that delightful science, and recommending to their attention the immortal works of the 
•elsbrated Swedish Natoralist, Linneus. 



In thelfirst Poem, or Economy of Vegetation, the physiology of Plants is deliyered ; and the 
operation of the Elements, as far as they may be supposed to affect the growth of Vegetables. 
In the second Poem, or loves of the Plants, the Sexual System of Linneus is explained, with the 
remarkaUe properties of many particular plants. 
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TO 



THE AUTHOR 



OF THE 



POEM ON THE LOVES OF THE PLANTS. 



BY THE REV. W. B. STEPHENS. 



Ortr though thy genius, Darwin ! amply 

fraught 
With native wealth, explore new worlds of 

mind; 
Whence the bright ores of drossless wisdom 

brought, 
Stampt by the Muse's hand, enrich mankind ; 

Though willing Native to thy curious eye. 
Involved in night, her mazy depths betray ; 
Till at their source thy piercing search descry 
The streams, that bathe with life our mortal 
day; 

Though, boldly soaring in sublimer mood 
Through trackless skies on metaphysic wings, 



Thou dai*est to scan the approachless Cause of 

Good, [Things ; 

And weigh with steadfast hand the sum of 

Yet wilt thou, charm'd amid his whispering 
bowers. 
Oft with lone step by glittering Derwent stray, 
Mark his green foliage, count his musky flowers. 
That blush or tremble to the rising ray ; 

While Fancy, seated in her rock-roofd dell. 
Listening the secrets of the vernal grove. 
Breathes sweetest strains to thy symphonious 

shell. 
And " gives new echoes to the thi'one of Love. '* 

Rqiton, Nov, 28, 1788. 



VI 



TO DR. DARWIN. 

WuiLx Sargent winds with fond and cqrioui 
eyes 

Through eyery mazy region of " the mine^" 
While, as entrancing forms around him rise. 

With magic light the mineral kingdoms shine ; 

Behold ; amid the vegetable bloom, 
O Darwin thy ambrosial riyers flow, 

And smu more pore the fragrant earth illnme^ 
As all the Tivid plants with passion glow. 



Tes ;— «nd, where'er with life creation teems, 

I trace thy spirit through the kindling whole ; 
As with new radiance to the genial beams 
Of Science isles emerge, or oceans roll, 
And NaiurCf in primordial beauty, seems 
To breathe, inspired by thee, the raiLosorHic 
soul! 

R. POLWHELE. 

Kenton, near Exeter^ 
JprU 18, 1792. 



TO DR. DARWIN. 

Two Poets, (poets, by report. 

Not oft so well agree) 
Sweet harmonist of Flora's court ! 

Conspire to honour thee. 

They best can judge a Poet's worth. 
Who oft themselves have known 

The pangs of a poetic birth 
By labours of their owui. 

We, therefore pleased, extol thy song. 

Though various yet complete. 
Rich in embellishment, as strong 

And ]eam*d as it is sweet. 

No envy mingles with our praise. 
Though could our hearts repine 

At any Poet's happier lays, 
They would, they must, at thine. 

But we in mutual bondage knit 

Of friendship's closest tie. 
Can gaze on even Darwin's wit 

With an nnjaundiced eye ; 

And deem the bard, whoe'er he be. 

And howsoever known, 
W]^o would not twine a wreath for thee, 

Unworthy of his own. 

W. COWPER. 

Weston Underwood^ Olney, jBucks, 
June^ 1793. 



TO DR. DARWIN. 

As Nature lovely Science led 
Through all her flowery maze, 

The volume she before her spread 
Of Darwin's radiant lays. 

Coy Science starts— so started Eve 

At beauties yet unknown : 
** The figure that you therp pereave 

(Said Nature) is your own. ' 

" My own7 It is :— but half so fair 

I never seem'd till now : 
And here, too, with a soften'd air. 

Sweet Nature ! here art thou." 

" Yes— in this 'mirror of the Bard 
We both embellish'd shine ; 

And grateful will unite to guard 
An artist so divine. " 

Thus Nature and thus Science spake 

In Flora's friendly bower ; 
While Darwin's glory seem'd to wake 

New life in every flower. 

This with delight two poets heard ; 

Time verifies it daily ; 
Trust it, dear Darwin, on the word 

Of Cowper and of Hay ley ! 

W. IIAYLEY. 

Earthany near Chichester, 
Jtme27, 1792. 



ADDRESS 



TO 



THE RIVER DARWENT, 

On whose Banks the Author of the Botanic Carder 

resides. 



BY F. N. C. MUNDY, ESQ. 1792. 

Darwent, like thee thy Poet's splendid song, 
With sweet vicissitudes of ease and force 

Now with enchanting smoothness glides along, 
Now pours impetuous its resounding coui*se 

While Science marches down thy wondering 
dells, 

And all the Muses round her banners crowd 
Pleased to assemble in thy sparry cells, 

And chant her lessons to thy echoes proud ; 

While here Philosophy and Truth display 
The shining-robes those heaven-born sister 
wove. 



Vll 



Whll« Fays and Graces beckcming smooth their 
way, 
And hand in hand with Flora follows Love. 

Well may such radiant state increase thy pride, 
Delighted stream ! though rich in native 
charms, 
Though inhom worth and honour still reside^ 
Where thy chill banks the glow of Chats- 
worth warms. 

ThiNigh here her new found art» as that of yore, 
The spinster goddess to thy rule assigns ; 

Mer new-found art, ^c. Alluding to the nu- 
mmrmu ootian mQls on and near the river Der- 
went. 



Though, where her temples crowd thy peopled 
shore, 
Wealth gilds thy um, and Fame thy chaplet 
twines. 

Ah, while thy nymphs in Derby's tower*d 
vale 
Lead their sad quires around Milcena*8 
bier, 
What soothing sweetness breathes along the 
gale, 
C(»nes o'er the consort's heart, and balms a 
brother's tear ! 



Mikena*s bier, Mrs. Freneh, risterta Mr. 
Mundy. Part I. Canto IIL L S06. 
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Gentle Reader, 

LO, here a Camera Obscura is presented to thy view, in which are lights and shades dancing 
on a whited canvass, and magnified into apparent life !— -if thou art perfectly at leisure for such 
trivial amusement, walk in and view the wonders of my Enchanted Garden. 

Whereas P. Ovidius Naso, a great necromancer in the famous Court of Auausrus Cjbsar, 
did by art poetic transmute men, women, and even gods and goddesses, into trees and 
flowers ; I have undertaken by similar art to restore some of them to their original animality, 
after having remained prisoners so long in their respective vegetable mansions ; and have here 
exhibited them before thee : which thou mayest contemplate as divers little pictures suspended 
over the chimney of a lady's dressing room, connected only by the d^ht festoon of ribbons ; and which, 
though thou mayest not be acquainted with the originals, may amuse thee by the beauty of 
their persons, their graceful attitudes, or the brilliance of their dress. 

FAREWELL. 
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APOLOGY. 



It may be proper here to apologize for many of the subsequent conjectures on some articles of' na- 
tural philosophy, as not being supported by accurate investigation or conclusive experiments. Ex- 
travagant theories however in those parts of philosophy, where our knowledge is yet imperfect, are 
not without their use; as they encourage theexecutiou of laborious experiments, or the investigation 
of ingenious deductions, to confirm or refute them. And since natural objects are allied to each 
other by many affinities, every kind of theoretic distribution of them adds to our knowledge by 
developing some of their anologies. 



VllI 

The Roeicruslan doctrine of Gnomes, Sylphs, Nymphs, and Salamanders, was thought to 
afford a proper machinery for a Botanic poem ; as it is probable, that they were originally the 
names of hieroglyphic figures representing the elements. 

Many of the important operationi of nature were shadowed or aUegorized in the heathen my- 
thology, as the first Cupid springing from the egg of Night, the marriage of Cupid and Psyche, 
the rape of FlTOMrpine, theoongreiiof Jupiter and Juno, the death and resuscitation of Adonis, 
&«. many of which are ingeniooaly explained in the works of Bacon, Vol. V. p. 47. 4th Edit. 
London, 1778. The Egyptians were possessed of many discoveries in philosophy and chemistry 
before the invention of letters; these were then expressed in hieroglyphic paintings of men and \ 
animals ; which after the discovery of the alphabet were described and animated by the poets, 
and became first the deities of Egypt, and afterwards of Greece and Rome. Allusions to those 
fables were therefore thought proper ornaments to a philosophical poem, and are occasionally in- 
tiMuced either as represented by the poets, or preserved on the numerous gems and medallions of 
antiquity. 
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THE 



ECONOMY OF VEGETATION. 



CANTO I. 



\ ARGUMENT. 

The Genius of the place invites the Goddess cfSotar^i 1. She descends, is Peceived by i^ri$ig, and fA# 
Elements, 59. Addresses the Nymphs of Fire. Suxr-light Night seen in the Camera OUcttra, 81. 
L Love created the Universe. Chaos explodes. All the Stars revolve. God, 97. It. Shooting Stan, 
Lightning. Rainbow. Colours of the Morning and Evening ^Skies. Exterior Atmosphefre of m- 
^ammableAir. Twilight. Fire-balls. Aurora JBorealis. Planets. Comets. Fixed Stars, Sun'» 
Orb, 115. ///. 1. Fires at the Earth* s Centre. Animal Incubation, 187. 2. Volcanic Moun' 
tains. Venus visits the Cyclops, 149. IV. Heat confined on the Earth by the Air. FhosphoricUghtt 
m the Evening. Bolognian Stone, Calcined SheUs. MemnmCs Harp, ITS. Ignis fatuus. Xw- 
minous Flowers, Glow-worm. Fire-Jly. Luminous Sea-insects. Electric Eel. Eagle armed 
with Lightning, 169, V. I. Discovery of Fire. Medusa, 209, 2, The chemical Properties cf Fire. 
Phosphorus, Lady in Love, 823. S. Gunpoivjder, 237. VI. Steam-engine applied to Pumps, 
Pellows, Water^iengines, Corn-mills, Coining, Barges, fVaggons, Flying-chariots, 258. Labours 
ef Hercules. Ahyla and Calpe, 297. VII. 1. Electric Machine. Hesperian I}ragon. Electric 
Kiss. Halo round the heads of Saints. Electric Shock. Fairy-rings, 335. B. Death of Professor 
Bichman, 371. 3. FranMin draws Lightning from the Clouds, Cupid snatches the Thunder- 
bolt from Jupiter, 383. VIII, Phosjihoric Add and Vital Heat produced in the Blood. The great 
Egg of Night, 399. IX, Western Wind unfettered. Naiad released. Frost assailed. Whale at- 
tacked, 421. X, Buds and Flowers expanded by Warmth, Electricity, and Light. Drawings with 
-colourless sympathetic Inks; which appear when warmed by the Fire, 457. XI. Sirius. Jupiter 
and Semele, Northern Constellations, Ice-Islands navigaUd into the Tropic Seas, Rainy Man* 
Moons, 497. XII, Points erected to procure Rain, Eljjah (m Mount Carmd, 540.. Departure of 
the Nymphs of Fire like Sparks from art^icial Fireworks, 667. 



*' Stat your rude steps ; whose throbbing 
breasts infold 
The legion-fiends of Glory, or of Gold ! 
Stay ! whose false lips seductive simpers i>art, 
While Cunning nestles in the harlot-heart !— 
For you no Dryads dress the roseate bower. 
For you no Nymphs their sparkling yases pour ; 
Unmark'd by you, light Graces swim the green, 
And hovering Cupids aim their shafts, unseen. 

" But Thou ! whose mind the well-attemper*d 
ray 
Of Taste and Virtue lights with purer day; 10 
Whose finer sense each soft vibration owns 
With sweet responsive sympathy of tones ; 
So the fair flower expands its lucid form 
To meet the sun, and shuts it to the storm ;— > 
For thee my borders nurse the fragrant wreath. 
My fountains murmur, and my zephyrs breathe; 

l^^»^^— ^— ■ ■ 1 1 ■ I ■ I ■ , mm ■ 111 I ■ ■ .1 ■ _^»^^^M» 

So the fair flower, 1. IS. It seems to have been 
the original design of the philosophy of Epicu- 
rus to render tl^ mind exquisitely sensible to 
r^reeable sensations, and equally insensible to 
disagreeable ones. 



Slow slides the painted snail, the gilded fly 
Smooths his fine down, to charm thy curious 

eye; 
On twinkling fins my pearly nations play. 
Or win with sinuous train their trackless way ; 
My plumy pairs, in gay embroidery dresflTdt 81 
Form with ingenious bill the pensile nest. 
To Love's sweet notes tittune the listening dell, 
And Echo sounds her soft symphonious shell. 

" And, if with Thee some hapless Maid should 
stray 
Disastrous Love companion of her way. 



Disastrous Love, 1. 26. The scenery is taken 
from a botanic garden about a mile from Lich- 
field, where a cold bath was erected by Sir John 
Floyer. There is a grotto surrounded by pro- 
jecting rocks, from the edges of which trickles a 
perpetual shower of water ; and it is here re- 
presented as adapted to love-scenes, as being 
thence a proper residence for the modern god- 
dess of Botany, and the easier to introduce th« 
next poem on the Loves of the Plants according 
to the system of Linneus. 

B 
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ECOMOMT OF 



XCanto /. 



Oh, l«id her timid steps to yonder glade, 
Whose arching clifib depending alders shade ; 
There, as meek Evening wakes her temperate 

breeze, 
And moon-beams glimmer through the tremb> 

ling trees, 90 

The rills, that gurgle-romid, shall sooth her eac. 
The weeping rocks shall number tear for tear ; 
There as sad philomel, alike forlorn, 
Sings to the night from her accustomed thorn ; 
While at sweet intervals each falling note . 
Sighs in the gale, and whispers round the grot ; 
The sister- wo shall calm her aching breast. 
And softer slumbers steal her cares to rest.— 

' « Winds of the north ! restrain your icy gales, 
^or chill the bosom of these happy vales ! 40 
Hence in dark heaps, ye gathering clouds, re- 
volve ! 
pii^erse, ye lightnings! and, ye mists, dis- 
solve ! 
>p-Hlther, emerging from yon orient skies, 
B<HAnic Goddess ! bend thy radiant eyes ; 
0*er these soft scenes assume thy gentle reign, 
Pomona, Ceres, Flora in thy train ; 
0*er the still dawn thy placid smile effuse. 
And with thy .sBver sandals print the dews ; 
In noon*s bright blaze thy vcrmil vest unfold, 
And ware thy emerald banner starred with 
gold." 60 

Thus spoke the Genius, as. he stepped along, 
And bade these lawns tp Peace and Truth be- 
long; 
Down the steep slopes he led with modest skill ; 
%he willing pathway, and the truant riU, 
Siretch'd o*er the marshy vale yon willowy 

mound. 
Where shines the lake amid the tufted ground, 
Raised the young woodland, smoothed the wavy 

green. 
And gave to Beauty all the quiet scene.— 

> 
. She comes !— the Goddess ! through the 

whispering air. 
Bright as the morn, descends her blushing car ; 
Efich. circling wheel a wreatfi of flowers en- 
twines, 61 
j^iid gemm*d with flowers the silken harness 

shines ; * 
The golden bits with flowery studs are deck'd. 
And knots oi flowers the crimson reins con- 
nect.-* 
And now on earth the silver axle rings. 
And the riiell dnks upon its slender springs ; 
Light firom her airy seat the Goddess bounds. 
And steps celestial press the pansied grounds. 

Fair Spring advancing calls her featherM 
choir. 
And tunes to softer notes her laughing lyre ; 70 
Bids her gay hours on purple pinions move, 
And arms her Zephyrs wi^ the shafts of Love, 



Ileased Gnomesi, ascending from their earthy 

beds. 
Play round her graceful footsteps, as she treads ; 
Gay Sylphs attendant beat the fragrant air 
On winnowing wings, and waft her golden 

hair ; [streamH, 

Blue Nymphs emerging leave their sparkling 
And Fiery Forms alight from orient beaiuH ; 
Musk'd in the rose's lap fresh dows they shed. 
Or breathe celestial lustres round her head. 80 

First the fine forms her dulcet voice requires. 
Which bathe or bask in elemental fires ; 
From each bright gem of Day's refulgent car. 
From the pale sphere of every twinkling star. 
From each nice pore of ocean, earth, and air. 
With eye of flame the sparkling hosts rei>air. 
Mix their gay hues, in changeful circles play. 
Like motes, that tenant the meridian ray.— 
So the clear Lens collects with magic power 
The countless glories of the midnight hour ; 90 
Stan after stars with quivering lustre fall, 
And twinkling glide along the whiten'd wall.— 
Pleased, as they pass, she counts the glitteriii^r 

bands. 
And stills their murmur with her waving hands ; 
Each listening tribe with fond expectance burns. 
And now to these, and now to those, she turns. 

I. " Nymphs of primeval fire 1 your vestal 
train 
Hung with gold-tresses o'er the vast inane. 

Pleased Gnomes. 1. 7S. The Rosicrucian dot- 
trine of Gnomes, Sylphs, Nj-mphs, and Sala- 
manders, affords proper machmery for a philo. 
sophic poem ; as it is probable that they vvere 
originally the names of hieroglyphic figures of 
the Elements, or of Genii presiding over their 
operations. The Fairies of more modem days 
seem to have been derived from them, and to 
have inherited their powers. The Gnomes and 
Sylphs, as being more nearly allied to modern 
fairies, are represented as either male or female, 
which distinguishes the latter from the Aurse 
of the Latin Poets, which were only female ; 
except the winds, as Zephyrus and Austcr, may 
be supposed to have been tneir husbands. 

Nymphs (^jnimevaljire, 1. 97. The fluid mat- 
ter of beat IS perhaps the most extensive element 
in nature; all other bodies are immersed in it, 
and are preserved in their present state of soli- 
dity or fluidity by the attraction of their par- 
ticles to the matter of heat. Since all known 
bodies are contractible into less space by depriv- 
ing them of some portion of their heat, and as 
there is no part of nature totally deprived of heut, 
there is reason to believe that the particles of bo- , 
dies do not touch, but are held towards each other 
by their self-attraction, and recede from each 
other by their attraction to the mass of heat 
which surrounds them; and thus exist in an 
equilibrium between these two powers. Il' 
more of the matter of heat be applied to them, 
they recede farther from each other, and become 
fluid; if still more be applied, they take ai. 
aerial form, and are termed Gasses by the mo- 
dem chemists.^ Thus when water is heated to 
a certain degree, it would instantly assume the 



Canto /.] 

Pierced with your silver shafts the throne of 
night, 

And ehariu'd young Nature*8 opening eyes with 
light ; loo 

When Love Divine, with brooding wings un- 
furlM, 

Call'd from the rude abyss the living world. 

:>— < Let there be light !* prodaim'd the Al- 
mighty Lord, 

Astonish* d Chaos heard the poteht word ; 

Through all his realms the ki^idling'ether runs. 

And the mass starts into a million suns ; 



form of steam, but for the pressure of the at- 
mosphere, which prevents this change from 
taking place so easily ; the same is true of quick- 
silver, diamonds, and of perhaps all other bodies 
in nature ; they would first become fluid, and 
then seriform by appropriate degrees of heat. 
On the contrary, tnis elastic matter of heat, 
termed calorique in the new nomenclature of 
the French academicians, is liable to become 
consolidated itself in its combinations with some 
bodies, as perhaps in nitre, and probably in 
combustible bodies as sulphur and charcoal. See 
note on 1. 233 of this Canto. Modem philoso- 
phers have not yet been able to decide whether 
tight and heat be different fluids, or modifica- 
tions of the same fluid, as they have many pro- 
perties in common. See note on 1. 468 of this Canto. 

JVhen Love Divine, 1. 101. From having ob- 
served the gradual evolution of the young ani- 
mal or plant from its egg or seed ; and after- 
wards its successive advances to its more per- 
fect state, or maturity ; philosophers of aU ages 
seem to have imagined, that the great world it- 
self had likewise its infancy and its gradual 
progress to maturity ; this seems to have given 
origin to the vei'y ancient and sublime allegory 
of Eros, or Divine Love, producing the world 
from the egs of Night, as it floated in Chaos. 
See 1. 419 of this Canto. 

The external crust of the earth, as far as it 
has been exposed to our view in mines or moun- 
tains, countenances this opinion ; since these 
have evidently for the most part had their origin 
from the shells of fishes, the decomposition of 
Vegetables, and the recrements of other animal 
materials, and must therefore have be»i form- 
ed progressively from small b^innings. There 
are likewise some apparently useless or incom- 
plete appendages to plants and animals, which 
seem to show they have gradually undergone 
changes from their origin^ state ; such as the 
stamens without anthers, and styles without 
stigmas of several plants, as mentioned in the 
note on Curcuma, Fart. II. of this work. Such 
as the halteres, or rudiments of wings of^ some 
two-wioged insects ; and the paps of male ani- 
mals ; thus swine have four toes, but two of 
them are imperfectly formed, and not long enough 
for use. Tne allantoide in some animus seems 
to have become extinct ; in others is above ten- 
fold the size, which would seem necessary for 
its purpose. BiifFon du Cochon. T. 6. p. 257. 
Perhaps all the supposed monstrous births of 
nature are remains of their habits of production 
in their former less perfect state, or attempts to- 
wards greater perfection. 

Through all his realms, 1. 105. Mr. Herschel 
has given a very sublime and curious account of 
the construction of the heavens with his disco- 
very of some thousand nebulse or clouds of stars ; 



11 

£arths round 'e&ch suA With quick «xp]!0Bi0tts 
burst, . . - 

And second planets issue from the first ; 
Bend, as they journey tvlth projectile forcie, ' 
In bright ellipses their reluctant course ; 110 
Orbs whe^ in orbs, round centres centres roll, 
And form, self-balanced, one revolving whole. 
-—Onward they inove amid their bright abode^ 
Space without bound, the bosom of dieir God ! 

i 

II. « Ethereal Powers ! you chase the shoot- 
ing stars. 
Or yoke the vollied lightnings to your cars, - 



many of which are much larger collections of 
stars, than all those put together, which are 
visible to our naked eyes, added to those which 
form the galaxy, or milky zone, which sur- 
rounds us. He observes that in the vicinity of 
these clusters of istars there are proportionably 
fewer stars than in any otiier parts of the hea- 
vens, and hence he conc1ude5>, that they have at- 
tracted each other, on the sumiosition that in- 
finite space was at first equally sprinkled with 
them ; as if it had at the beginning been filled 
with a fluid mass, which had coagulated. Mr. 
Herschel has further shown, that the whole si- 
deral system is gradually moving round some 
centre, which may be an opake mass of matter, 
PhUos. Trans. Vol. LXXIV. If all these 
Suns are moving round some great central body; 
they must have had a projectile force, as well as 
centripetal one ; and may thence be supposed to 
have emerged or been projected from the mate- 
rial, where they were produced. We can have 
no idea of a natural power, which could pro- 
ject a sun out of chaos, except by comparing it 
to the explosions or eaithquakes owing to the 
sudden evolution of aqueous or of other more 
elastic vapours ; of the ^ower of which under 
immeasureable degrees ot heat uid compression 
we are yet ignorant. 

It may be objected, that if the stars had been 

Projected from a chaos by explosions, they must 
ave returned again into it from the known 
laws of gravitation ; this however would not 
happen, if the whole chaos, like grains of gun- 
powder, was exploded at the same time, and 
dispersed through infinite space at once, or in 
quick succession, in every possible direction. 
The same objection may be stated against the 
possibility of the planets having been thrown 
from the sun by explosions ; and the seeondary 
planets from the primary ones ; which will be 
spoken of more at lai^e in the second Canto : 
but if the planets are supposed to have been pro- 
jected from their suns, and the secondary from 
the primary ones, at the banning of their 
course ; they might be so influenced or diverted 
by the attractions of the suns, or sun, in their 
vicinity, as to prevent their tendency to return 
into the body, from which they were projected. 
If these innumerable and immense suns thus 
rising out of chaos are supposed to have thrown 
out their attendant planets by new explosions, 
as they ascended ; and those their respective s&. 
teUites, filling in a moment the immensity of 
space with light and motion, agranikridea can- 
not be conceived by the mind of man. 

Chase the shooting stars. }. 115. The meteors 
called shooting stars, the lightning, the rain- 
bow, i^d the clouds^ ar« phenomena of -the 
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Ouif round the merial bow wMi prinns liright, 
And pleased untwist th^ tevenfold threads of 

light; 
Eye's silken coach with gorgeous tints adorn. 
And fire the arrowy throne of rising Mom. 120 
•—Or, plumed with flame, in gay battalions 

qiring 
To brighter regions borne on broader wing ; 
Where lighter gases, drcumfused on high, 
Form the vast ooncaye of exterior sky ; 
With airy lens the scatter*d rays asSacdt, 
And bend the twilight round the dusky vault ; 
Ride, with broad eye and scintillating hair, 
The rapid fire-ball through the midnight air ; 

lower regions of the atmosphere. The twilight, 
the meteors called fire-balls, or flying dragons, 
and the northern lights, inhabit the higher r^ons 
of the atmosphere. See additional notes, >R>. I. 

Cling round the aeriai bow, 1. 117. See addition- 
al not^ No. II. 

Eve's silken couch. L 119. See additional Notes, 
No. HI. 

Wltere lighter 'gases, 1. ISS. Mr. Cavendish 
has shown, that the gas called inflammable air, 
is at least ten times lighter than common air ; 
Mr. Lavoisier conten<M, that it is one of the 
comp<ment parts, of water, and is by him called 
hydrogene. It is supposed to afTord their prin- 
cipal nourishment to v^etables and thence to 
animals, and is perpetiudly rising from their 
decomposition ; tnis source of it in not climates, 
and in summer months, is so great as to exceed 
estimation. Now if this light gas passes through 
the atmosphere without combining with it, 
it must compose another atmosphere over the 
aerial one ; which must expand, when the pres- 
sure above it is thus taken away, to inconceiv- 
able tenuity. 

If this supernatural gasseous atmosphere floats 
upon the aerial one, like ether upon water, 
what must happen? 1. it will flow ft^m the line, 
where it will be produced in the greatest quan- 
tities, Mid become much accummated over the 
poles of the earth : S. the common air, or lower 
stratum of the atmosphere, will be much thin- 
ner over the poles than at the line : because if 
a glass globe be filled with oil and water, and 
whirled upon its axis, the centrifugal power 
will carry the heavier fluid to the circumference, 
and the lighter will in consequence be found 
round the axis. 3. There mav be a place at 
some certain latitude between the poles and the 
line on each side of the equator, where the in- 
flammable supernatant atmosphere may end, 
owing to the greater centrifu^d force of the 
heavier aerial atmosphere. 4. Between the ter- 
mination of the aerial and the beginning of the 
gasseous atmosphere, the airs wOl occasiondJy 
be intermixed, and thus become inflammable by 
the electric spark ; these circumstances wiU 
assist in explaining the phenomena of fire balls, 
northern lignts, ana of some variable winds, and 
long-continued rains* 

Since the above note was first written, Mr. 
Volta I am informed has applied the supposition 
of a supernatant atmosphere of inflammable air, 
to explain some phenomena in meteorol<^y. 
And Mr. Lavoisier has announced his design to 
write on this subject. Traite de Chimie, Tom. 
I. I am happy to find these opinions supported 
by such resjpectable authority. 
^nU bend the tivUight, L 126, The crepuscular 



Dart from the north on pale electric streams. 
Fringing Night's sable i*obe with transient 

beams. 190 

•i— Or rein .the planets in their swift careers. 
Gilding with borrowed light their twinklings 

spheres ; 
Alarm with comet-blaze the sapphire plain. 
The wan stars glimmering through its silver 

train ; 
Gem the bright zodiac, stud the glowing pole. 
Or give the sun*s phlogistic orb to roll. 

III. 1. " Nymphs ! your fine forms with 

steps impassive mock 
Earth's vaulted roofs of adamantine rock ; 
Uound her still centre tread the burning soil. 
And watch the billowy lavas, as they boil ; 140 
Where, in basaltic caves imprisoned deep. 
Reluctant fires in dread suspension sleep ; 
Or sphere on s{^ere in widening waves expand. 
And glad with genial warmth the iucunibciit 

land. 
Thus when the mother-bird on moss-wove nrst 
Lulls her fond brood beneath her plumy breast ; 
Warmth from her tender heai't diffusive spriu jrs. 
And charm'd she shields them with diverging 

wings, 

2. ** You from deep cauldrons and unmeasur- 
ed caves 14.9 
Blow flaming airs, or pour vitrosceiit waves ; 



atmosphere, or the region where the li^ht of the 
sun ceases to be refracted to us, is estimated by 
philosophers to be between 40 and 50 miles hi^h^ 
at which time the sun is about 18 degrees be- 
low the horizon ; and the rarity of the air is sup. 
posed to be firom 4,000 to 10,000 times greater 
than at the surface of the earth. Cotes s Hy. 
drost. p. 123. The duration of twilight differs 
in different seasons and in different latitudes ; 
in England the shortest twilight is about the be- 
ginning of October and of March ; in more 
northen latitudes, where the sun never sinks 
more than 18 d^^rees, below the horizon, the 
twilight continues the whole night. The time 
of its duration may also be occasionally affected 
by the varying height of the atmosphere. A 
number of observations on the duration of twi- 
light in different latitudes might afford consi- 
derable information concerning the aerial strata 
in the higher regions of the atmosphere, and 
might assist in determining whether an exterior 
atmosphere of inflammable gas, or hydrogene, 
exists over the aerial one. 

Alarm with comet-blaze, L 133. See additional 
notes. No. IV. 

The sun's phlogistic orb, 1. 136. See additional 
notes. No. V. 

Round her stM centre, 1. 139. Many philoso- 
phers have believed that the central parts of the 
earth consist of a fluid mass of burning lava, 
which they have called a subterraneous sun; and 
have supposed, that it contributes to the produc- 
tion of metals, and to the growth of vegetables. 
See additional notes. No. Vl. 

Orsj>hereonsj)liere,\, 143. See additional notes. 
No. VH. 
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O'er shining oceans ray volcanic light, 
Or hurl innocuous embers to the night. 
While with loud shouts to Etna Hecla calls, 
And Andes answers from his beacon' d walls ; 
Sea-wilder' d crews the mountain-stars admire, 
And beauty beams amid terrific fire. 

" Thus when of old, as mystic bards pre- 

sunie, 
Huge Cyclops dwelt in Etna's rocky womb, 
On thundering anvils rung their loud alarms, 
And leagued with Vulcan forged immortal arms ; 
Descending Venus sought the dark abode, 161 
And sooth'd the labours of the gi-isly god.— 
While frowning loves the threatening falchion 

wield. 
And tittering graces peep behind the shield, 
With jointed mail their fairy limbs o'erwhelm. 
Or nod with pausing step the plumed helm ; 
With radiant eye she view'd the boiling ore. 
Heard undismay'd the breathing bellows roar. 
Admired their sinewy arms, and shoulders bare. 
And ponderous hammers lifted high in air, 170 
With smiles celestial bless'd their dazzled sight, 
And beauty blazed amid infernal night. 

IV. 1. " Effulgent maids ! you round deci- 
duous day, 
Tress'd with soft beams, your glittering bands 

array ; 
On earth's cold bosom, as the sun retires, 
Confine with folds of air the lingering fires ; 



Hurl innoctums embers, 1. 162. The imme- 
diate cause of volcanic eruptions is believed to be 
owing to the water of the sea, or from lakes, or 
inundations, finding itself a passage into the sub- 
terraneous fires, which may lie at great depths. 
This must first produce by its coldness a conden- 
sation of the vapour there existing, or a vacuum, 
and thus occasion parts of the earth's crust or 
shell to be forced down by the pressure of the in- 
cumbent atmosphere. Afterwards the water 
being suddenly raised into steam produces aU 
the explosive effects of earthquakes. And by 
new accessions of water during the intervals of 
the explosions the repetition of the shocks is 
caused. These circumstances were hourly illus- 
trated by the fountains of boiling water in Iceland, 
in which the surface of the water in the boiling 
wells sunk down low before every new ebulli- 
tion. 

Besides these eruptions occasioned by the steam 
of water, there seems to be a perpetual effusion 
of other vapours, more noxious and (as far as it 
is yet known) perhaps greatly more expansile 
than water from the V^canos in various parts 
of the world. As these Volcanos are supposed 
to be spiracula or breathing holes to the great 
subterraneous fires, it is probable that the escape 
of elastic vapours from them is the cause, that 
the earthquakes of modem days are of such 
small extent compared to. those of ancient times, 
of which vestiges remain in every part of the 
world, and on this account may be stdd not only 
to be innocuous, but useful. 

Confme with folds of air, 1. 176. The air, like 
all other bad conductors of electricity, is known 
to be a bad conductor of heat ; and thence pre- 



O'er Eve's pale forms diffuse phosphoric light. 
And deck with lambent flames the shrine of 

night. 
So, warm'd and kindled by meridian skies, 
And view'd in darkness with dilated eyes, 180 
Bologna's chalks with faint ignition blaze, 
Beccari's shells emit prismatic rays. 



vents' the heat acquired from the sun's rays by 
the earth's surface from being so soon dissipat- 
ed, in the same manner ite a blanket, which 
may be considered as a sponge filled with air, 
prevents the 69<^pc of heat from the person 
wrapped in it. This seems to be one cause of 
the great degree of cold on the tops of the moun- 
tains, where the rarity of the air is greater, and 
it therefore becomes a better conductor both of 
heat and electricity. See note on BarometZy 
Part II. of this work. 

There is however another cause to which tha 
great coldness of mountains and of the high-^ 
er r^ions of the atmosphere is more immediate- 
ly to be ascribed, explained by Dr. Darwin in 
thePhUos. Traps. Vol. LXXVIII. who has 
there proved by experiments with the air-gun 
and air-pump, that when anv portion of the at-^ 
mosphere becomes mechanically expanded, it ab- 
sorbs heat from the bodies in its vicinity. And as 
the air which creeps along the plains, expands 
itself by a part of the pressure being taken off 
when it ascends the sides of mountains; it at the 
same time attracts heat from the summit of those 
mountains,, or other bodies which happen to be 
immersed in it, and thus produces cold. Hence 
he concludes that the hot air at the bottom of tho 
Andes becomes temperate by its own rarefac- 
tion when it ascends to the city of Quito ; and 
by its further rarefaction becomes cooled to the 
freezing point when it ascends to the snowy re-; 
gions on the summits of those mountains. To 
this also he attributes the great d^ree of cold 
exx>erienced by the aeronauts in their balloons ; 
and which produces hail in summer at the height 
of only two or three miles in the atmosphere. 

Diffuse phosiihoric light, I, 177. I have often been 
induced to believe from observation, that the 
twilight of the evenings is lighter than that of the 
mornings at the same distance from noon. Some 
may ascribe this to the greater height of the at- 
mosphere in the evenings having been rarefied 
by the sun during the day ; but as its density 
must at the same time be diminished, its power 
of refraction would continue the same. I should 
rather suppose that it may be owing to the phos- 
phorescent quality (as it is called) of almost all 
bodies ; that is, when they have been exposed 
to the sun, they continue to emit light for a con- 
siderable time afterwards. This is generally be- 
lieved to arise either from such bodies giving out 
the light which they had previously absorbed i 
or to uie continuance of a slow combustion which 
the light they had been previously exposed to had 
excited. See the next note. 

Beccari's shells, 1. 182. Beccari made many 
curious experiments on the phosphoric light, 
as it is called, which becomes visible on bodies 
brought into a dark room, after having been pre- 
viously exposed to the sunshine. It appears 
fixtm these experiments that almost all inflam- 
mable bodies possess this quality in a greater or 
less degree ; white paper or linen thus examin- 
ed after having been exposed to the sunshine, 
is luminous to an extraodinary degree ; and if a 
person shut up in a dark room, puts one of his 
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So to the ncred sun In Memikon's fime. 
Spontaneous concords quired the matin strain ; 
— -I'ourh'd by his orient beam, responsive rings 
The living lyre, and vibrates all its strings ; 
Accordant aisles the tender tones prolong. 
And holy echoes swell the adoring song. 

*' You with light gas the lamps nocturnal 

feed, [mead ; 

Which dance and glimmer o'er the marshy 



hands out into the sun's light for a short time 
i^ad tlien retracts it, he win be able to see that 
hand distinctly, and not the other, lliese ex- 
periments seem to countenance the idea of 
light being absorbed and again emitted from 
bodies when they are removed into darkness. 
But Beccari further pretended, that some cal- 
careous compositions when exposed to red, yel- 
low, or blue light, through coloured glasses, 
"would on their being brought into a dark room 
emit coloured lights. Tms mistaken fact of 
Beccari*s, Mr. Wilson decidedly refutes ; and 
among nuiny other curious experiments discover- 
ed, that if oyster-shells were thrown into a com- 
mon fire ana calcined for about half an hour, and 
then brought to a person who had previously 
been some minutes in a dark room, that many of 
them would exhibit beautiful irises of prismatic 
colours, whence probably arose Beccarl's mis- 
take. Mr. Wilson hence contends, that these 
kinds of phosphori do not emit the light they 
bad previously received, but that they are set on 
fire by the sun's rays, and continue for some 
time a slow combustion after they are with- 
drawn from the light. Wilson's experiments 
on I%(»phori. Dodslev, 1775. 

The Bolognian stone is a selenite, or gypsum, 
and has been long celebrated for its phosphores- 
cent auality after having been burnt in a sulphur- 
ous nre ; and exposed when cold to the sun's 
light. It may be thus well imitated ; calcine 
oyster-shells half an hour, pulverize them when 
cold, and add one third part of the flowers of 
sulphur, press them close into a small cruci- 
ble, and calcine them for an hour or longer, and 
keep the powder in a phial close stopped. A 
part of this powder is to be exposed for a minute 
or two to the sunbeams, and then brought into 
a dark room. The calcined Bolognian stone be- 
comes a calcareous hepar of sulphur ;'~but the 
calcined shells, as they contain the animal acid, 
may also contain some of the phosphorus of 
Kunkel. See additional notes. No. X. 

In Memnon*s Jane, L 183. See additional 
notes, No. VI 1 1. 

The lamps nocturnal, 1. 189. The ignis fatuus 
or Jack a lantern, so frequently alluded to by 
poets, is supposed to originate from the in- 
flammable air, or hydrogene, given up from 
m orasses ; which being of a heavier kind from 
its impurity than that obtained from iron and 
water, hovera near the surface of the earth, 
and uniting with common air gives out light 
by its slow ignition. Perhaps such lights have 
no existence, and the reflection of a star on wa- 
tery ground may have deceived the travellers, 
who have been said to be bewildered by them ; 
if the fact was established it would much con- 
tribute to explain the phenomena of northern 
lights. I have travelled much in the night, in 
all seasons of the year, and over all kind of soils, 
but never saw one of these Will o' wisps. 



Shine round Calendula at twilight hours, 191 
And tip with silver all her saiTron flowers ; 
W^arm on her mossy couch the radiant worm. 
Guard from cold dews her love-illumined fomiy 
From loaf to leaf conduct the virgin light. 
Star of the earth, and diamond of the night. 
You bid in air the tropic beetle bum. 
And fill with golden flame his winged urn ; 
Or gild the surge with insect-spai'ks, that 

swarm 
Round the bright oar, the kindling prow alarm ; 
Or arm in waves, electric in his ire, 201 

The dread Gymnotus with ethereal flre.^ 
Onward his course with waving tail he helms. 
And mimic lightnings scare the watery realmf. 



Shine round Calendula, L 191. See note 
Tropaeolum in Part II. 

The radiant worm, 1 . 193. See additional 
notes, No. IX. 

T/ie dread Gymnotus, 1. 202. The Gyn[inotiN 
electricus is a native of the river Suriiiaui in 
South America; those which were brou|rht 
over to England about eight years ago werf 
about three or four feet long, and giive an elec- 
tric shook (as I experienced) by putting one fin- 
ger on the back near its head, and another of 
the opposite hand into the water near its tail. In 
their native country they are said to exceed 
twenty feet in length ; and kill arty man ^vho 
approaches them in an hostile manner. It Is 
not only to escape its enemies that this surprizing 
power of the fish is used, but also to take its prey 
which it does by benumbing them, and then de- 
vouring them before they have time to recover, 
or by perfectly killing them; for the quantity of 
the power seemed to be determind by the will 
or anger of the animal ; as it sometimes struck 
a fish twice before it was sufficiently benumbed 
to be easily swallowed. 

The organs productive of this wonderful ac- 
cumulation of electric matter have been accu- 
i-ately dissected and described by Mr. J. Hunter. 
Philos. Trans. Vol. LXV. They are so divid- 
ed by membranes as to compose a very extensive 
surface, and are supplied with many pairs of 
nerves larger than any other nerves of the 
body ; but how so large a quantity is so quickly 
accumulated as to produce such amazing effects 
in a fluid ill adapted for the pui'pose is not yet 
satisfactorily explained. The Torpedo possesses 
a similar power in a less degree, as was shown 
by Mr Walch, and another fish lately described ^ 
by Mr. Paterson. Philos. Trans. Vol. LXX VI. . 

In the construction of the Ley den-phial, (as 
it is called) which is coated on both sides, it is 
known, that above one hundred times the quan- 
tity of positive electricity can be condensed on 
every square inch of the coating on one side, 
that could have been accumulated on the same 
surface if there had been no opposite coating 
communicating with the earth ; because the ne- 
gative electricity, or that part of it which caus- 
ed its expansion, is now drawn off thi'ough the 
glass. It is also well known, that the thinner 
the glass is (which is thus coated on both sides 
so as to make a Leyden-phial,) the more electri- 
city can be condensed on one of its siu'faces, till 
it becomes ^so thin as to break, and thence dis- 
charge itself. 

Now it is possible, that the quantity oi eiectri* 
city coudensiblc on one aide of a coated pliia. 



Cttnto /.] 

So, wlien with bristling plumes the bird of 

Jove ' 

Vindictive leaves the argent fields above, 
Borne on broad wings the guilty world he awes, 
And grasps the lightning in his shining clavirs. 

y. 1. « Nymphs ! your soft smiles uncultured 

man subdued, 

And charm*d the savage from his native wood ; 

You, while amazed his hurrying hoi-des retire 

From the fell havoc of devouring fire, 81S 



may increiise in some high ratio in respect to the 
thinness of the glass, since the power of attrac- 
tion is known to decrease as the squares of the 
distances, to which this circumstance of elec- 
tricity seems to bear some analogy. Hence if 
8D animal membrane as thin as the silk-worm 
spins its silk, .could be so situated as to be charg- 
ed like the Leyden»bottle, without bursting, (as 
such thin glass would be liable to do,) it would 
be difllcult to calculate the immense quantitv of 
^ectric fluid, which might bo accumulated on 
its surface. No land animals are yet discovered 
which possess this power, though the air wo^ld 
have been a much better medium for producing 
Its effects ; perhaps the size of the necessary ap- 
paratus would have been inconvenient to laud 
animals. 

Jn his ikining claws, 1. 208. Alluding to an 
antique eem in the collection of the Grand 
Duke of >lorence. Spence. 

Ofclevduringjire, 1. 212. The first and most 
hnportant discoverv of mankind seems to have 
been that of fire. i'''or many ages it is probable 
fire was esteemed a dangerous enemy, known 
only by its dreadful devastations ; and that 
many lives must have been lost, and many dan- 
gerous biu'ns and wounds must have afflicted 
those who first dared to subject it to the uses of 
life. It is said that the tali monkies of Borneo 
and Sumatria lie down with pleasure rpund any 
accidental fire in their woods ; and are arrived 
to that d^ree of reason, that knowledge of cau- 
sation, that they thrust into the remaining fire 
the hidf-burnt ends of the branches to prevent its 
goine out. One of the nobles of the cultivated 
people of Otaheite, when Captain Cook treated 
them with tea, catched the boiling water in his 
hand from the cock of the tea-urn and bellowed 
with pain, not conceiving that water could be- 
come not, like fire. 

Tools of sted constitute another important 
discovery in consequence of fire ; and contributed 
perhaps principally to gi vd the European nations 
60 great a superiority over the American world. 
By these two agents, fire and tools of steel, man- 
kind became able to cope with the vegetable 
kingdom, and conquer provinces of forests, 
which in imcultivated countries almost exclude 
the growth of other vegetables, and of those 
animals which tact necessary to our existence. 
Add to this, that the quantity of our food is also 
increased by the use of fire, tor some vegetables 
become salutary tbod by means of tbe heat used 
in cookery, which are naturally either noxious 
or difficult of digestion ; as potatoes, kidney- 
beans, onions, cabbages. The cassava when 
made into bread, is perhaps rendered mild 
by the heat it undergoes, more than by ex- 
pressing its superfluous juice. The roots of 
white bryony and of arum, I am informed lose 
much of their fvcrimony by boiling. 



Id 

Taught the first art ! with piny rods to rai«e 

By quick attrition the domestic blaze. 

Fan with soft breath, with kindling leaves pra^. 
vide 

And list the dread destroyer on his side. 

So, with bright wreath of serpent tresses 
crown'd. 

Severe in beauty, young Medusa frown'd ; 

£1*0 while subdued, rcund Wisdom's a^is roll*d 

Hiss'd the dread snakes, and flamed in bur- 
nished gold ; 220 

Flash'd on her brandish'd arm the immortfi 
shield. 

And terror lightened o*er the dazzled fidd. 

2. " Nymphs ! you disjoin, unite, condense^ 
expand. 
And give new wonders to the chemist's hand ; 
On tepid clouds of rising steam aspire, 
Or fix in sulphur all its solid fire ; 



Young Jiiedtisa frown'd, 1. 218. The Egyptian 
Medusa is represented on ancient gems with 
wings on her nead, ansky hair, and a beautiful 
countenance, which appears intensely thinking ; 
and was supposed to represent divine wisdom. 
The Grecian Medusa, on Minerva's shield, as 
appears on other gems, has a countenance dis- 
torted with rage or pain, and is supposed to re- 
present divine vengeance. This Medusa was 
one of the gorgons, at firat very beautiful and 
teiTible to her enemies ; Minerva turned her 
hair into snakes, and Perseus having cut off 
her head fixed it on the shield of that goddess ; 
the sight of which then petrified the beholders. 
Dannet Diet. 

Or fix in sulphur, 1. 226. The phenomena of 
chemical explosions cannot be accounted for 
without the supposition, that some of the bodies 
employed contain concentrated or solid heat 
combined with them, to which the French che-' 
mists have given the name of Calorique. When 
air is expamled in the air-pump, or water eva- 
poi'ated into steam, they drink up or absorb a 
great quantity of heat ; from this analogy, when 
gunpowder is exploded it ought to absorb much 
heat, that is, in popular language, it ought to 
produce a great quantity of cold. When vitai 
air is united with phlogistic matter in respira- 
tion, which seems to be a slow combustion, its 
volume is lessened ; the carbonic acid, and per- 
haps phosphoric acid are produced ; and heat 
is given out ; which according to the experi- 
ments of Dr. Crawford would seem to be de- 
posited from the vital air. But as the vital air 
in nitrous acid is condensed from a light elastic 
gas to that of a heavy fluid, it must possess less 
heat than before. And hence a great part of the 
heat, which is given out in firinc gunpowder, 
I should suppose, must reside in the sulphur or 
charcoaL 

Mr. Lavoisier has shown, that vital air, or 
oxygen, loses less of its heat when it becomes 
one of the component parts of nitrous acid, than 
in any other of its combinations ; and is hence 
capable of giving out a great quantity of heat 
in the explosion of gunpowder ) but as there 
seems to be great analogy between the matter of 
heat, or calorique, and the electric matter ; and 
as the worst conductors of electricity are believ- 
ed to contain the greatest quantity of that fluid^ 
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"With boandless spring dwtlc ain unfold, 
Or fill the fine vacuities of gold ; 
With sudden flash yitresoent sparks reyeal« 
By fierce collision from the flint and steel ; 290 
Or mark with shining letters Knnkel's name 
In the pale phosphor's self-eimsnming flame. 
So the chaste heart of some enchanted maid 
Shines with insiduous light, hy love betray'd ; 
Round her pale bosom plays the young desire, 
And slow she wastes by self^consuming fire. 

S. ** You taught mysterious Bacon to explore 
Metallic veins, and part the dross from ore ; 
With sylvan coal in whirling mills combine 239 
The crystal'd nitre, and the sulphurous mine; 
Through wiry nets the black diffusion stndn. 
And dose an airy ocean in a grain.-— 



there is reason to suspect th&t the worst conduc- 
tors of heat may contain the most of that fluid ; 
as sulphur, wax, silk, air, glass. See note on 
]. 176 of this Canto. 

VUrescent sjmrks, 1. 229. When flints are 
struck against other flints they have the proper- 
ty of giving sparks of light ; but it seems to 
- be an internal light, perhaps of electric origin, 
very different from the ignited sparks which are 
struck from flint and steel. The snarks produc- 
tA bv the collision of steel with nint appear to 
be globular particles of iron, which have been 
fused, apd imperfectly scorified or vitrified. 
They are kindled by the heat produced by the 
collision ; but their vivid light, and their fusion 
and vitrification are the effects of a combustion 
continued in these particles during their passage 
through the air. This opinion is confirmed by 
an experiment of Mr. Hawksbee, who found 
that these sparks could not be produced in the 
exhausted receiver. See Keir*s Chemical Diet, 
art. Iron, and art. Earth, vitrifiablo* 

The pale phosjyhor, 1. 232. See additional 
notes. No. A. 

jfnd close an airy ocean, 1. 242. Gunpowder 
is plainly described in the works of Roger Bacon 
before the year 1267. He describes it in a cu> 
rions manner, mentioning the sulphur and nitre, 
but conceals the charcoal in an anagram. The 
words are, Sed tamen salis petrse lure mope can 
ubre, et sulpburis, et sic faces tonitrum, et cor- 
ruscationem, si scias, artificium. llie words 
lure mope can ubre are an anagram of carbonum 

Sulvere. Biograph. Britan. Vol. I. Bacon 
e Secretis Operibus, Cap. XI|. He adds, that 
he thinks by an artifice of this kind Gideon de- 
ifeated the Midianites with only three hundred 
men. Judges, Chap. Vll. Chamb. Diet. art. 
Gunpowder. As Bacon does not claim this as 
his own invention, it is thought by many to 
have been of much more ancient discovery. 

The permanently elastic fluid generated in the 
firingofgunjiowder is calculated by Mr. Robins 
to be alK>ut 244 if the bulk of the powder be 1. 
And that the heat generated at the time of the 
explosion occasions the rarefied air thus produc- 
ed to occupy about 1000 times the space of the 
gunpowder. This pressure may therefore be 
called equal to 1000 atmospheres or six tons 
upon a square inch. As the suddenness of this 
explosion must contribute much to its power, it 
would seem that the chamber of powder, to pro- 
duce its greatest effect, should be lighted In the 



Pent in dark chambers of cyllndric braaa. 
Slumbers in grim repose the sooty mass ; 
Lit by the brilliant spark, from grain to grain 
RujM the quick fire along the kindling train ; 
On thepain*d ear-drum bursts the sudden crash 
Starts the red-flame, and death puisues the 

flash..— 
Fear's feeble hand directs the fiery darts, S49 
And strength and courage yield to chemic arta; 
Guilt with pale brow the mimic thunder own% 
And tyrants tremble on their blood-atain*d 

thrones. 

VI. '* Nymphs ! you erewhile on aimiiieriiig 
cauldrons play*d, 
And call*d delighted Savery to your aid ; 

centre of it ; which I believe is not attended to 
in the manufacture of muskets or pistols. 

From the cheapness with which averypo'virer- 
ful gunpowder is likely soon to be manufactur- 
ed from aerated marine acid, or from a new me- 
thod of forming nitrous acid by means of noan- 
ganese or other calciform ores, it may probably 
m time be applied to move machinery, and ao- 
persede the use of steam. 

There is a bitter invective in Don Quixote 
against the inventors of ganpowder, as it levels 
the strong with the weak, the knight cased in. 
steel with the naked shepherd, those who 
have been trained to the sword, with those yyho 
are totally unskilful in the use of it ; and throwa 
down all the splendid distinctions of mankind. 
These very reasons ought to have been urged to 
show, that the discovery of gunpowder has been 
of public utility by weakening the tyranny of a 
few over the many. 

Delighted Savery, 1. 254. The invention of 
the steam-engine for raising water by the pres- 
sure of the air in consequence of the condensa- 
tion of steam, is properly ascribed to Capt. Sa- 
very ; a nlate and description of this macnine is 
given in Harris's Lexicon Technicum, art. Cn- 
gine. Though the Marquis of Worcester in his 
Century of Inventions printed in the year 166S 
had described an engine for raising water by the 
explosive power of steam long before Savery 'a. 
Mr. Desaguliers affirms, that savery bought up 
all he could procure of the books of the JV^rquis 
of Worcester, and destroyed them, professing 
himself then to have discovered the power of 
steam by accident, which seems to have been an 
unfounded slander. Savery applied it to the> 
raising of water to supply houses and gardenfly 
but could not accomplish the draining of mines 
by it. Which was afterwards done by Mr. 
Newcomen and Mr. John Cowley at Dart- 
mouth, in the year 1712, who added the piston. 

A few years ago Mr. Watt of Glasgow much 
improved this machine, and with Mr. Boulton - 
of Birmingham has applied it to a variety of 
purposes, such as raising water from mines, 
blowing bellows to fuse the ore, supplying towns 
with water, grinding com, and many other pur- 
poses. There is reason to believe it may in time 
be applied to the rowing of baizes, and the 
moving of carriages along the road. As the 
s]^ecific levity of air is too great for the support 
or great burdens by balloons, there seems no pro- 
bable method of fiying conveniently but by the 
power of steam, or some other explosive mate- 
rial, which another half century may probably 
discover. See additional notes, No. XI. 
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Bade round the youth expiosive steam aspire, 
la gathering clouds, and wing'd the wave with 

fire ; 
Bade with cold streams the quiclc expansion stop, 
And sunk the immense of vapours to a drop.— 
PressM by the ponderous air the piston falls 
Resistless, sliding through its iron walls ; 260 
Quiek moves the balanced beam, of giant birth, 
Wields his large limbs, and nodding shakes the 

earth. 
** The giant-power from earth's remotest 

caves 
Lifts with strong arm her dark reluctant waves; 
Kach eavem'd rock, and hidden den explores. 
Drags her dark coals, and digs her shining 

ores. 
Next, in close cells of ribbed oak confined, 
Gale after gale, he crowds the struggling wind ; 
The imprisoned storms through brazen nostrils 

roar. 
Fan the white flame, and fuse the sparkling ore. 
Here high in air the rising stream he pours 271 
To clay-built cisterns, or to lead-lined towers ; 
Fresh through a thousand pipes the wave distils. 
And thirsty cities drink the exuberant rills. 
There the vast mill-stone with inebriate whirl 
On trembling floors his forceful fingers twirl. 
Whose flinty teeth the golden harvests grind. 
Feast without blood ! and nourish human-kind. 

" Now his hard hands on Mona's rifted crest, 
Bosom'd in rock, her azure ores arrest ; 280 

Feast withma Hood I 1. 278. The benevolence 
of the great Author of all things is greatly man- 
ifest in the sum of his works, as Dr. Balguy 
has well evinced in his pamphlet on Divine Be- 
nevolence asserted, printed for Davis 1781. Yet 
if we may compare the parts of nature with each 
other, there are some circumstances of her eco- 
nomy which seepi to contribute more to the ge- 
neral scale of happiness than others. Thus the 
nourishment of animal bodies is derived from 
three sources : 1. the milk giyen from the mo- 
ther to the offspring ; in this excellent con- 
trivance the mother has pleasure in affording 
the sustenance to the child, and the child has 
pleasure in receiving it. 2. Another source of 
the food of animals includes seeds or ^gs ; in 
these the embryou is in a torpid or insensible 
state, and there is along with it laid up for its 
early nourishment a store of provision, as the 
fruit belonging to some seeds, and the oil and 
starch belonging to others ; when these are con- 
sumed by ammals the unfeeling seed or ^% re- 
ceives no pain, but the animal receives pleasure 
whidi consumes it. Under this article may be 
included the bodies of animals which die natu- 
rally. 3. But the last method of supporting 
uiimal bodies by the destruction of other living 
animids, as lions preying upon hunbs, these upon 
living vegetables, and mankind upon them all, 
would appear to be a less perfect part of the 
economy of nature than those before mentioned, 
as contributing less to the sum of general hap- 
piness. 

McffuCi rifled crest, 1. 279. Alluding to the 
very valualue copper-mines in the isle of Angle- 
sey, ^e property of the Earl of Uxbridge, 
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With iron lips his rapid rollers seize 

The lengthening bars, in thin expansion squeeze ; 

Descending screws with ponderous fly-wheels 

wound 
The tawny plates, the new medallions ronnd ; 
Hard dies of steel the cupreous circles cramp, 
And with quick fall his massy hammers stamp. 
The Harp, the Lily and the Lion join. 
And George and Britain guard the sterling coin. 

" Soon shall thy arm, unconquer*d Steam ! 

afar 
Drag the slow barge, or drive the rapid car; 290 
Or on wide- waving wings expanded bear 
The flying-chariot through the fields of air. 
—Fair crews triumphant, leaning from above. 
Shall wave their fluttering lorchlefil as they 

move ; 
Or warrior-bands alarm the gaping crowd, 
And armies shrink beneath the shadowy cloud, 

" So mighty Hercules o*er many a clime 
Waved his vast mace in Virtue's cause sublime, 



With iron lips, 1. 281. Mr. Bpulton has lately 
constructed at Soho near Birmingham, a most 
magnificent apparatus for coining, which has 
cost him some thousand pounds ; the whole ma- 
chinery is moved by an improved steam-engine, 
which rolls the copper for hidfpence finer than 
copper has before been rolled for the purpose of 
making money ; it works the coupoirs or screw- 
presses for cutting out the circular pieces of 
copper ; and coins both the faces and edges of 
the money at the same time, with such superior 
excellence and cheapness of workmanship, as 
well as with marks of such pow^erful machinery 
as must totally prevent clandestine imitation, 
and in consequence save xnany lives from the 
hand of the executioner ; a circumstance worthy 
the attention of a great minister. If a civic 
crown 'was giv^a in Rome for preserving the 
life of one citizen, Mr. Boulton should be cov- 
ered with gurlands of oak ! By this machinery 
four boys of ten or twelve years old are capable 
of strilung thirty thousand guineas in an nouTt 
and the machine itself keeps an unerring account 
of the pieces struck. 

So mighty Hercules. 1. 297. The jstory of Heiw 
cules seems of great antiquity, as appears from 
the simplicity of his dress and armour, a lion*s 
skin and a dub ; and from the nature of many 
of his exploits, the destruction of wild beasts and 
robbers. This part of the history of Hercules 
seems to have related to times before the inven^^ 
tion of the bow and arrow, or of roinnii^ fliax. 
Other stories of Hercules are pernapts of later 
date, and appear to be allegoricai, as hui caniquer- 
ing the ri^er-god Achelous, and brining Cer- 
berus up to day-light ; the former might r^fer 
to his turning the course of a river, and draining 
a morass, and the latter to his ejmosing a part 
of the superstition of the times. Ine strangling 
the lion and tearing his iaws asunder, are de- 
scribed fi'om a statue in tne Museum Florenti- 
num, kaA fW>m an antique gem ; and the grasp- 
ing Anteus to death in his arms as he lifts him 
from the earth, is described from another ancient 
cameo. The £uuous pillars of Hercules have 
been variously explained. Pliny asserts that 

C 
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Unmeasured itrength with early art combined, 
Awed, served, protected, and amaxed man- 
kind.— 800 
First t;wo dread snakes at Juno's yengeful nod 
Climb'd round the cradle of the sleeping god ; 
Waked by the shrilling hiss, and rustling sound, 
And shrieks of fair attendants trembling round, 
Their gasping throats with clenching hands he 

holds; 
And Death entwists their convoluted folds. 
Next in red torrents from her sevenfold heads 
Fell Hydra's blood on Lema's lake he sheds ; 
Grasps Achelous with resistless force«. 
And drags the roaring river to his course ; SIO 
Binds with loud bellowing and with hideous 

ylOl 
The monster bull, and threefold dog of helL 

« Then, where Nemea*s howling forests wave, 
He drives the lion to his dusky cave ; 
Seized by the throat the growling fiend disarms. 
And tears his gaping jaws with sinewy arms ; 
Lifts proud Anteus from his mother-plains, 
And with strong grasp the struggling giant 

strains ; 
Back fEills his fainting head, and clammy hair, 
Writhe his weak limbs, and flits bis life in air ;— 
By steps reverted o*er the blood dropp'd fen S21 
He tracks huge Cacus to his murderous den ; 
Where, breathing flames through brazen lips, he 

fled, 
And shakes the rock-rooFd cavern o*er his head. 



nliant 



« Last with wide 
tears, 
Files rock on rock, 
rears; 



arms the solid earth he 



on mountain mountidn 



the natives of Spain and of Africa believed that 
the mountains of Abyla and Calp^ on each side 
of the straits of Gibraltar were the pillars of 
Hercules; and that they were reared by the 
hands of that god, and the Sea admitted between 
them. Plin. llist. Nat. p. 46. Edit. Manut. 
Venet. 1609. 

If the passage between the two continents 
was opened by an earthquake in ancient times, 
as this allegorical story would seem to counten- 
ance, there must have been an immense current 
of water at first run into the Mediterranean 

,from the Atlantic; since tbere is at present a 
strong stream sets always from thence into the 

' Mediterranean. Whatever may be the cause, 
which now constantly operates, so as to make 
the surfoce of the Mediterranean lower than 
that of the Atlantic, it must have kept it very 
much lower before a passage for the water 
through the straits was opened. It is probable 
before such an event took place, the coasts and 
islands of the Mediterranean extended much 
further into that sea, and were then for a great 
extent of country destroyed by the floods occa- 
sioned by the new rise of water, and have since 
remained beneath the sea. Might not this give 
rise to the flood of Deucalion? See note on 
Cassia, Part II. of this work. 



Heaves up huge Abyla on Afric*s sand. 
Crowns with high Calp^ Europe's 

strand, 
Crests with opposing towers the splendid i 
And pours from urns immense the sea between.— 
—Loud o*er her whirling flood Cbarybdis : 
Affrighted Scylla bellows round her shoresy 
Vesuvio groans through all his eohcrfng caTes, 
And Etna thunders o*er the insurgent waTes. 
VII. 1. « Nymphs! your fine hands ethereal 

floods amass 
From the warm cushion, and the whirling 

^ glass; 
Beard the bright cylinder with golden wire» 
And circumfuse the gravitating fire. 
Cold from each point cerulean lustres gleam. 
Or shoot in air the scintillating stream. S40 

So, borne on brazen talons, watch'd of old 
The sleepless dragon o*er his fruits of gold ; 
Bright beam*d his scales, his eye-balls blazed 

with ire. 
And his^^wide nostrils breathed inchanted fire. 

<' You bid gold-leaves, in crystal lanterns hdd, 
Approach attracted, and recede repell*d ; 
While paper-nymphs instinct with motion riae^ 
And dancing fauns the admiring sage surprize. 
Or, if on wax some fearless beauty stand, 849 
And touch the sparkling rod with graceful hand ; 



Ethereal floods amass. 1. 8S5. The theory ef 
the accumiUHtion of the electric fluid by wiai^— 
of the glass^lobe and cushion is difficult to ooia- 
prehend. IDr. Franklin's idea of the pores of 
the fflass being opened by the friction, and thenes 
rendered capable of attracting more electric fluid, 
which it again parts with, as the pores c<nitraet 
again, seems analagous in some measure to ths 
heat produced by the vibration, or condenaatiea 
of bodies, as when a nail \& hammered or filed 
till it becomes hot, as mentioned in additional 
notes. No. VII. Some philosophers have en- 
deavoured to account for this phenommon by 
supposing the existence of two electric flai& 
which may be called the vitreous and 
ones, instead of the plus and minus of the 
ether. But its accumulation on the rubbed 
glass bears great analogy to its accumulation od 
the surface of the Leyden bottle, and cannot 
perhaps be explained from any known mechani- 
cal or chemical principle. See note on Gynuiotu% 
1. SOS of this Canto. 

Cold from each point. 1. S39. See additional 
note, No. XIII. 

You bid gold-leaves. I. S45. Alluding to the 
very sensible ^electrometer improved by Mr. 
Bennet. It consists of two slips of gold-leaf 
suspended from a tin cap in a glass cylinder, 
which has a partial coating without, communi- 
cating with the wooden pedestal. If a stick of 
sealing wax be rubbed for a moment on a dry 
doth, and then held in the air at the distance oj 
two or three feet from the cap of this instrument, 
thegold leaves separate, such is its astonishing 
sensibility to electric influence ! (See Bennet on 
electricity, Johnson, Lond.) The nerves of 
sense of animal bodies do not seem to be affected 
by less quantities of light or heat ! 



canto I.] ^ VBGETATION* 

Through her fine limbs tht mimic lightnings . So from darlc clouds 
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dart, 

And flames innocuous eddy round her heart; ^ 
O'er her fair brow the kindling lustres glare. 
Blue rays diverging from her bristling hair ; 
While some fond youth the kiss ethereal sips, 
And soft fires issue from their meeting lips. 
So round the virgin saint in silver streams 
The holy halo shoots its arrowy beams. 

" You crowd in coated jars the denser fire, 
Fierce the thin glass, and fuse the blazing 

wire ; . 360 

Or dart the red flash through the circling band 
Of youths and timorous damsels, hand in hand. 
—Starts the quick ether thi*ough the fibre trains 
Of dancing arteries, and of tingling veins, 
Goads each fine nerve, with new sensation 

thriU'd, 
Bends the reluctant limbs with power unwiU'd ; 
Palsy's cold hands the fierce concussion own. 
And life clings trembling on her tottering 

throne.— 

The holif halo, 1. 358. I believe it is not 
known with certainty at what time the painters 
first introduced the luminous circle round the 
head to import a saint or holy person. 1\ is 
now become a part of the symbolic language of 
painting, and it is much to be wished that this 
kind of hieroglyphic character was more frequent 
in that art ; as it is much wanted to render his- 
toric pictures both more intelligible, and more 
sublime ; and why should not painting as well 
as poetry express itself in a metaphor, or in in- 
distinct allegory ? A truly great modem painter 
lately endeavoured to enlarge the sphere of pic- 
toriad language, by putting a demon behind the 
pillow of a wicked man on his death bed. Which 
unfortunately for the scientific part of painting, 
the cold criticism ai the present day has depre- 
ciated; and thus barred perhaps the only road to 
the farther improvement in this science. 

With new sensation thrUVd, 1. 365. There is pro- 
bably a system of nerves in animal bodies for the 
purpose of perceiving heat ; since the degree of 
this fluid is so necessary to health that we be- 
come presently injured either by its access or de- 
fect ; and because almost every part of our 
bodies is supplied with branches from diffei*ent 
pairs of nerves, which would not seem necessa- 
ry for their motion alone. It is therefbre pro- 
bable, that our sensation of electricity is only of 
its violence in passing through our system by its 
suddenly distending the muscles, like any other 
mechanical violence ; and that it is in general 
pain alone that we feel, and not any sensation 
analogous to the specific quality of the object. 
Nature may seem to have been niggardly to man- 
kind in bestowing upon them so few senses ; 
since a sense to have perceived electricity, and 
another to have perceived magnetism, ' might 
have been of ^eat service to them, many ages 
before these fluids were discovered by acciden- 
tal experiment ; but it is possible an increased 
number of senses might have incommoded us by 
adding to the size of our bodies. 

Palsy's cold hands, 1. 367. Paralytic limbs are 
in general only incapable of being stimulated in- 
to action by the power of the will ; since 
the pulse continues to iSeat and the fluids 
to be absorbed in (hem ; and it commonly bap- 



the playful lightning 
springs, S69 

Rives the firm oak, or piints the Fairy-rings. 

2. <' Nymphs ! on that day ye shed from lu- 
cid eyes. 
Celestial teat's, and breathed ethereal sighs ! 
When Richman rear*d, by fearless haste be- 
tray' d. 
The wiry rod in Nieva's fatal shade ; — 
Clouds o*er the sage with fringed sidrtfr succeed. 
Flash follows flash, the warning corks recede ; 
Near and more near he eyed with fond amaze 
The silver streams, andwatch'd the sapphire 

blaze ; 
Then burst the steel, the dart dectric sped, 379 
And the bold sage lay number'd with the dead ! 
Nymphs ! on that day ye shed from lucid eyes 
Celestial tears, and breathed etherial sighs ! 

S. " You led your Franklin to your glazed 
retreats. 
Your air-built cashes, and your silken seats ; 

pens, when paralytic people yawn and stretch 
themselves, (which is not a voluntary motion,) 
that the affected limb moves at the same time. 
The temporary motion of a paralytic limb is 
likewise caused by passing the electric shock 
through it ; which would seem to indicate some 
analogy between the electric fluid and the ner- 
vous fluid, which is separated from the blood 
by the brain, and thence diffused along the nerves 
for the purposes of motion and sensation. It 
probably destroys life by its sudden expansion of 
the nerves or fibres of the brain, in the same man- 
ner as it fuses metals and splinters wood or 
stone, and removes the atmosphere, when it 
passes from one object to another in a dens« 
state. 

Prints the fairy-rings, 1. 370. See additional 
note. No. A III. 

When Richman rear" d, 1. 373. Dr. Richman, 
Professor of natural philosophy at Petersburgh, 
about the year 1763, elevated an insulated me- 
tallic rod to collect the aerial electricity, as Dr. 
Franklin had previously done at Philadelphia ; 
and as he was observing the repulsion of the balls 
of his electrometer approached too near the con- 
ductor, and receiving the lightning in his head 
with a loud explosion, was struck dead amidst 
his family. 

You led your Franklin, I, 383. Dr. Franklin 
was the first that discovered that lightning con- 
sisted of electric matter ; he elevated a t^ rod 
with a wire wrapped round it, and fixing the 
bottom of it into a glass bottle, and preserving 
it from falling by means of silk-strings, he found 
it electrified whenever a cloud passed over it, re- 
ceiving sparks by his finger from it, and charg* 
ing coated phials. This great discovery, taught 
us to defend houses and ships and temples from 
lightning, and also to understand, that people are 
always peirfectly scffe in a room during a thunder 
storm if they keep tiiemselves at three or four feet 
distance from the walls ; for the matter of light- 
ning in passing from the clouds to the earth, or 
from the earth to the clouds, runs through 
the walls of a house, the trunk of a tree, or 
other elevated object; except there be some 
moister body, as an animal, in contact with 
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Bade his bold arm invade the loweriii|^ sky, 
And seize the tiptoe lightnings, ere they fly ; 
O'er the young sage your mystic mantle spread, 
And wreathed the crown electric round his 

head- 
Thus when on wanton wing intrepid Love 
Snatth*d the raised lightning from the arm of 

Jove; S90 

Quiclc o*er his knee the triple bolt he bent, 
The cluster*d darts and forky arrows rent. 
Snapped with illumined hands each flaming shaft, 
Hia tingling fingers shook, and stamped and 

laugh'd ; 
Bright o*er Ae floor the scatter'd fragments 

blazed, 
And gods retreating trembled as they gazed ; 
The immortal sire, indulgent to his child, 
Bow*d his ambrosial locks, and heaven relenting 

smiled. 

VIII. «When air*s pure essence joins the 
vital flood. 
And with phosphoric acid dyes the blood, 400 
Vour virgin trains the transient heat dispart, 
And lead the soft combustion round the heart ; 



them, or nearly so ; and in that case the light- 
ning leaves the wall or tree, and passes through 
the animal ; but as it can pass through metals 
with stUl greater facility, it will leave animal 
bodies to pass throngh metallic ones. 

If a person in the open air be surprized by a 
thunder storm, he will know his danger by ob- 
serying on a second watch the time which jmsses 
between the flash and the crack, and reckoning 
a mile for every four seconds and a half, and a 
little more. For sound travels at the rate of 
1142 feet in a second of time, and the velocity of 
light through such small distances is not to be 
estimated. In these circumstances a person will 
be safer by Wing down on the ground, than erect, 
and still safer if within a few feet of his horse ; 
which being then a more elevated animal wiU 
receive the shock in preference as the cloud passes 
over. See additional notes. No. XIII. 

Intrepid Lovigf 1. 889. This allegory is uncom- 
monly beautiful, representing Divine Justice as 
disarmed by Divine I^ove, and relenting of his 
purpose. It is expressed on an agate in the Great 
Xhike's collectidl at Florence. Spence. 

Transient heat dispart, 1. 401. Dr. Crawford 
in his ingenious work on animal heat has en- 
deavoured to prove, that during the combination 
of the pure part of the atmosphere with the 
phlc^istlc x>art of the blood, mucn of the matter 
of the heat is given out from the air ; and that 
this is the great and perpetual source of the heat 
df animals ; to which we may add that the phos- 
phoric acid is probably produced by this com- 
bination ; by which acid the colour of the blood 
is changed in the lungs from a deep crimson to a 
bright scarlet. There seems to be however an- 
other source of animal heat, though of a similar 
nature ; and that this is from the chemical combi- 
nations produced in all the glands ; since by what- 
ever cause any glandular secretion is Increased, 
tiS bT friction or topical inflammation, the heat 
of that part becomes increased at the same time ; 
thus after the hands have been for a time im- 



Life*8 holy lamp with fires successive f&td. 
From the crown' d forehead to the prostrate 

From earth's proud realms to all that swim or 

sweep 
The yielding ether or tumultuous deep. 
You swell the bulb beneath the heaving la^m. 
Brood the live seed, unfold the bursting spawn ; 
Nurse with soft lap, and warm with frag^rant 

breath 
The embryon panting in the artns of death ; 410 
Youth's vivid eye with living light adorn. 
And fire the rising blush of beauty's golden 

morn. 

<< Thus when the egg of night, on chaos hurl*d. 
Burst, and disclosed the cradle of the world ; 
First from the gaping shell ref^ent sprang 
Immortal Love, his bow celestial strung ;— 
0*er the wide waste his gaudy wings unfold. 
Beam his soft smiles, and wave his curls of 

gold ;— 
With silver darts he pierced the kindling 

frame. 
And lit with torch divine the ever-living 

fiame.'* 4S0 



mersed in snow, on coming into a warm rooni, 
they become red and hot, without any incrcnsed 
pulmonary action. Besides this there wouM 
seem to be another material received from the 
air by respiration : which is so necessary to lifc^ 
that the embryon must learn to breathe almost 
within a minute after its birth, or it dies. The 
perpetual necessity of breathing shows, that the 
material thus acquired is perpetually consuming 
or escaping, and on that account requires per- 
petual renovation. Perhaps the spirit of anima- 
tion itself is thus acquired from the atmosphere, 
which if it be supposed to be finer or more subtle 
than the electric matter, could not long be re- 
tained in our bodies, and must therefore require 
perpetual renovation. 

Thus when the egg of night, 1. 413. There w«n 
two Cupids belonging to the ancient mythol^ry, 
one much elder than the other. Hie elder Ctr- 
pid, or Eros, or Divine Love, was the first thAt 
came out of the great egg of night, which floats 
ed in chaos, and was broken by the horns of the 
celestial bull, that is, was hatched by the warmth 
of the spring. He was winged and armed, and 
by bis arrows and torch pierced and vivified all 
things, producing life and joy. Bacon, vol. V. p. 
197. Quarto edit. Loud. 1778. " At this time, 
Tsays Aristophanes,) sable- winged night pro- 
duced an egg, from whence sprung up like a 
blossom Eros, the lovely, the desirable, with his 
glossy golden wings.'* Avibus. Bryant's My- 
thology, vol. II. p. S50. Second edit. This 
interesting moment of this sublime allegory Mrs. 
Cosway has chosen for her very beautiful paint- 
ing. She has represented Eros or Divine Love 
with lai^e wings having the strength of the 
eagle's wings, and the splendour of the pea- 
cock's, with his hair fioating in the form of 
flame, and with a halo of light vapour round 
his head ; which illuminates the painting ; while 
he is in the act of springing forwards, and with 
his hands separating the elements. 
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The goddess paused, admired with oon> 

scious pride 
The eifulgent legions marshal* d by her side, 
Forms sphered in fire with trembling light 

arrayM, [shade ; 

Ens without weight, and substance without 
And, while tumultuous joy her bosom warms, 
Waves her white hand, and calls her hosts to arms. 

" Unite, illustrious nymphs ! your radiant 

powers. 
Call from their long repose the vernal hours. 
Wake with soft touch, with rosy hands unbind 
The struggling pinions of the western wind ; 
Chafe his wan cheeks, his ruffled plumes repair, 
And wring the rain drops from his tangled hair. 
Blaze round each frosted rill, or stagnant wave. 
And charm the Naiad from her silent cave ; 434 
Where, shrined in ice, like Niobe she mourns. 
And clasps with hoary arms her empty urns. 
Call your bright myriads, trooping from afar. 
With beamy helms, and glittering shafls of war ; 
In phalanx firm the fiend of frost assail. 
Break his white towers, and pierce his crystal 

mail ; 440 

()f the western wind. 1. 430. The principal 
frosts of this countrv are accompanied or pro- 
duced by a N. £. wind, and the thaws by a S. 
W. wind ; the reason of which is that the N. E. 
winds consist of regions of air brought from the 
north, which appear to acquire an easterly di- 
rection as they advance. The surface of the 
earth nearer the pole moves slower than it does 
in our latitude ; whence the regions of air 
brought from thence, move slower, when they 
arrive hither, than the earth's surface with 
which they now become in contact ; that 
is, they acquire an apparent easterly direction, 
as the earth moves from west to east faster than 
this new part of its atmosphere. The S.W. 
winds on the contrary consist of regions of air 
brought from the south, where the surface of the 
earth moves faster than in our latitude ; uid have 
thereforie a westerly direction when they arrive 
hither by their moving faster than the surface of 
the earth, vrith which they are in contact ; and 
in general the nearer to the west and the greater 
the velocity of these winds the warmer they 
should be in respect to the season of the year, 
since they have been brought more expeditiously 
from the south, than those winds which have 
less westerly direction, and have thence been 
less cooled in their passage. 

Sometimes I have observed the thaw to com- 
mence immediately on the change of the wind, 
even within an hour, if I am not mistaken, or 
sooner. At other times the S. W. wind has 
continued a day, or even two, before the thaw 
has commenced ; during which time some of the 
frosty air, which had gone southwards, is driven 
back over us ; and in consequence has taken a 
westerly direction, as well as a southern one. 
At other times I have observed a frost with a 
N. E. wind every morning, and a thaw with a 
S. W. wind eveiy noon for several days to- 
gether. See additional notes. No. XXX ill. 

The fend of frost, 1. 489. The principal in- 
jury done to vegetation by frost is from the ex- 
pansion of the water contained in the vessels of 
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To Zembla's moon-bright coasts the tyrant lM*ar, 
And chain him howling to the Northern Bear. 



** So when enormous Grrampus, issuing forth 
From the pale regions of the icy North ; 
Waves his broad tail, and opes his ribbed mouth. 
And seeks on winnowing fin the breezy South ; 
From towns deserted rush the breathless hosts. 
Swarm round the hills, and darken all the 

coasts; 
Boats follow boats along the shouting tides. 
And spears and javelins pierce his blubbery 

sides ; 450 

Now the bold sailor, raised on pointed toe. 
Whirls the wingM harpoon on the slimy foe ; 
Quick sinks the monster in his oozy bed. 
The blood-stain'd surges circling o'er his head. 
Steers to the frozen pole his wonted track, 
And bears the iron tempest on his back. 

X. ** On wings of flame, ethereal virgins ! 
sweep 
O'er earth's fair bosom, and complacent deep ; 
Where dwell my vegetative realms benumb'd, 
In buds imprison'd, or in bulbs intomb'd, 460 

plants. Water converted into ice occupies a 
greater space than it did before, as appears by 
the bursting of bottles filled with water at the^ 
time of their freezing. Hence frost destroys 
those plants of our island first, which are most 
succulent ; and the most succulent parts first of 
other plants ; as their leaves and last year's 
shoots ; the vessels of which are distended and 
burst by the expansion of their freezing fluids, 
while the drier or more resinous plants, as pines, 
yews, laurels, and other ever-greens, are less lia- 
ble to injury from cold. The trees in valleys are 
on this account more injured by the vernal frosts 
than those on eminences, because their early 
succulent shoots come out sooner. Hence fruit 
trees covered by a six-inch coping of a wall are 
less injured by the vernal frosts, because their 
being shielded from slrowers and the descending 
night-dews has prevented them from being moist 
at the time of their bein^ frozen ; which cir-> 
cumstance has given occasion to a vulgar error 
amongst gardenei*s, who suppose frost to descend. 

As the common heat of the earth in this cli-^ 
mate is 48 degrees, those tender tirees which will 
bear bending down, are easily secured from the 
frost by spreading them upon the ground, and 
covering them with straw or fern. This parti- 
cularly suits fig trees, as they easily bear bending 
to the ground, and are furnished with an acrid 
juice, which secures them from the depredations 
of insects ; but are nevertheless liable to be eaten 
by mice. See additional notes, No. XII. 

In biids im}yrisinCd. 1. 460. The buds and bulbs 
of plants constitute what is termed by Linneus 
the Hybemaculum, or winter cradle of the em- . 
bryon vegetable. The buds arise from the bark 
on the branches of trees, and the bulbs from th«. 
caudex of bulbous-rooted plants, or the part from 
which the fibres of the root are produced : they 
are defended from too much moisture, and from 
frosts, and from the depredations of insects, by 
various contrivances, as by scales, hairs, resin- 
ous varnishes andr by acrid rinds. 

The buds of trees are of two kinds, either 
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Fenrade, pdlucld forms ! their cold retreat, 
Ilay from bright uma your viewleas llooda of 

heat s 
From earth's deep wastes electric torrents poor. 
Or shed from hearen the scintillating shower ; 



flower buds or leaf buds ; the former of these 
produce their seeds and die ; the latter produce 
other leaf buds or flower buds and die. So 
that all the buds of trees may be considered 
as annual plants, having their embryon produced 
during the preceding summer. The same seems 
to happen with respect to bulbs ; thus a tulip 
produces annually one flower-bearing bulb» 
sometimes two, and sereral leaf-bearing bulbs ; 
and then the old root perishes. Next year the 
flower-bearing bulb produces seeds and other 
bulbs and perishes ; wnile the leaf-bearing bulb, 
producing other bulbs only, perishes likewise; 
these circumstances establish a strict analc^y 
between bulbs and buds. See additional notes. 
No. XIV. 

Vietutessjloods of heat, 1. 462. The fluid matter 
of heat, or calorique, in which all bodies are 
immersed, is as necessary to yegetable as to 
animal existence. It is not yet determinable 
whether heat and light be different materials, or 
modifications of the same materials, as they have 
some properties in common. They appear to be 
both of them equally necessary to yegetable 
health, since without light green y^etables be- 
come first yellow, that is, they Iom the blue 
colour, which contributed to produce the green ; 
and afterwards they also lose the ydilow and be- 
come white ; as is seen in cdlery blanched or 
etiolated for the table by excluding the light 
Irom it. 

The upper surface of leaves, which I suppose 
to be their organ of respiration, seems to require 
light as well as air ; since plants which grow in 
windows on the inside of nouses are equally so- 
licitous to turn the upper side of their leaves to 
the light. Vegetables at the same time exsude 
or penpire a great quantity from their leaves, 
as animals do from their lungs ; this perspi- 
rable matter as it rises from their iine 
vessels, (perhaps much finer than the pores of 
animal skins,) is divided into inconceivable te- 
nuity ; and when acted upon by the sun's light 
appears to be decomposeo, the hydrogene be- 
comes a part of the v^etable, composing oils 
or resins ; and the Oxygene combined with light 
or calorique ascends, producing the pure part of 
the atmosphere or vital air. Hence during the 
light of the day vegetables give up more pure air 
than their respiration injures ; but not so in the 
night, even though equally exposed to warmth. 
This single fact would seem to show, that light 
is essentially different from heat ; and it is per- 
haps by its combination with bodies that tneir 
combined or latent heat is set at liberty, and 
becomes sensible. See additional notes, No. 
XXXIV. 

Electric torrents pour* L 46S. The influence of 
electricity in forwarding the germination of 
plants and their growth seems to be pretty well 
established ; though Mr. Ingenhouz did not suc- 
ceed in his experiments, and thence doubts the 
successof those of others; and though M. Rou- 
land from his new experiments believes, that 
neither positive nor negative electricity increases 
vegetation ; both which philosophers had pre- 
viously been supporters of the contrary doctrine : 
for many other naturalists have since repeated 
their experiments relative to this object, and 



Pierce the dull root, relax its fibre-trains, 
Thaw the thick blood, which lingers in its Telnfl ; 
Melt with warm breath the fragrant gums, that 

bind 
The expanding foliage in its scaly rind ; 
And as in air the laughing leaflets play. 
And turn their shining bosoms to the ray, 470 
Nymphs ! with sweet smile each opening flower 

invite. 
And on its damask eyelids po>ur the light, 

** So shall my pines, Canadian wilds that 

shade. 
Where no bold step has pierced the tangled glada. 
High-towering palms, that part the soathera 

flood 
With shadowy isles and continents of wood. 
Oaks, whose broad antlers crest Britannia'* 

plain, 
Or bear her thunders o'er the conquer'd mauiy 
Shout, as you pass, inhale the genial skies. 
And bask and brighten in your beamy eyes ; 460 
Bow their white heads, admire the changing 

clime. 
Shake from their candled trunks the tinVi^n g 

rime; 
With bursting buds their wrinkled barks adorn, 
And wed the timorous floret to her thorn ; 



their new results have confirmed their formar 
one. Mr. D'Ormoy and the two Roziershava 
found the same success in numerous experimenta 
which they have made in the two last y^rs ; 
and Mr. Carmoy has shown in a convinciiur 
manner that electricity accelerates germination. 

Mr. D'Ormoy not only found various seeds ta 
vegetate sooner, and to grow taller, which -wen 
put upon his insulated table and supplied with 
electricity, but also that silk- worms b^an to 
spin much sooner which were kept electrified 
toan those of the same hatch which were kept 
in the same place and manner, except that they 
were not electrified, lliese experiments of Mr, 
D'Ormoy are detailed at length in the Journal 
de Physique of Rozier, Tom. XXXV. p. 270, 

M. JBartholon, who had before written a tract 
on this subject, and proposed ingenious methods 
for applying electricity to agriculture and garden- 
ing, has also repeated a numerous set of expe- 
riments ; and shows both that natural electricity, 
as well as the ai*tificial, increases the growth of 
plants, and the germination of seeds ; and op- 
poses Mr. Ingenhouz by very numerous and con- 
clusive facts. lb. Tom. XXXV, p. 401, 

Since by the late discoveries or opinions of the 
chemists there is reason to believe that water Is 
decomposed in the vessels of vegetables ; and . 
that the hydrogene or inflammable air, of which 
it in part consists, contributes to the nourish- 
ment of the plant, and to the production of its 
oils, resin, gums, sugar, &c and lastly as elec- 
tricity decomposes water into these two aira 
termed oxygene aud hydrogene, there is a power- 
ful janalogy to induce us to believe that it acce- 
lerates or contributes to the gi'owth of vegetation, 
and like heat may possibly enter into combina- 
tion with many bodies, or form the basis of some 
yet unanalyzed acid. 
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Deep strike their roots, their lengthening tops 

revive, 
And all my world of foliage wave, alive. 

'* Thus with hermetic art the adept combines 
The royal acid with cobaltic mines ; 
Marks with quick pen, in lines unseen portray* d. 
The blushing mead, green dell, and dusky glade; 
Shades with pellucid clouds the tintless field, 
And all the-future group exists conceal'd ; 492 
Till waked by fire the dawning tablet glows. 
Green springs the herb, the purple floret blow s. 
Hills, vales, and woods, in bright succession rise» 
And all the living landscape charms his eyes. 

XI. " With crest of gold should sultry 

Siriiis glare. 
And with his kindling tresses scorch the air ; 
With points of flame the shafts of summer arm 
And bum the beauties he designs to warm ;— 
—-So erst when Jove his oath extorted moum'd. 
And clad in glory to the fair retum'd ; 502 

While Loves at forky bolts their torches light, 
And resting lightnings gild the car of night ; 
His blazing form the dazzled maid admired. 
Met with fond lips, and in his arms expired. 
Kymphs ! on light pinions lead your banner'd 

hosts 
High o*er the cliffs of Orkney*s gulfy coasts ; 
Leave on your left the red volcanic light. 
Which Hecla lifts amid the dusky night ; 510 
Mark on the right the Dofrine*ssnow-captbrow, 
Where whirling Maelstrome roars and foams 

below ; [bends 

Watch with unmoving eye, where Cepheus 
His triple crown, his sceptred hand extends ; 
Where studs Cassiope with stars unknown 
Her golden cliair, and gems her sapphire zone ; 



Thus toith hermetic art. 1. 487. The sympa- 
thetic inks made by zaffre dissolved in the ma- 
rine and nitrous acids have this curious property, 
that being brought to the fire one of them be- 
comes grren and the other red, but what is more 
wonderful, they again lose these colours, (unless 
the heat has.been too great,) on their being again 
withdrawn from the fire. Firescreens have 
been thus painted, which in the cold have shown 
only tlie trunk and branches of a dead tree, and 
sandy hills, which on their approach to the fire 
have put forth green leaves and red flowers and 
grass uxM>n the mountains. The process of 
making these inks is very easy ; take zaffre, as 
sold by the druggists, and digest it in aqua regia, 
and tne calx of cobalt will be dissolved ; which 
solution must be diluted with a little common 
water to prevent it from making too strong an 
impression on the paper ; the colour when the 
paper is heated l)ecomes oT a fine green-blue, 
if zafiire or rrgulus of cobalt be dissolved in 
the same manner in spirit of nitre, or aqua 
fortis, a reddish colour is produced on oqiosing 
the paper to heat. Chemical Dictionary by 
Mr. Keir, Art. Ink, Sympathetic. 

With stars unknown. 1. 515. Alluding to the 
gtar which appeared in the chair of Cassiopea in 



Where with vast convolution Draco holds 
The ecliptic axis in his scaly folds. 
O'er half the skies his neck enormous rears, 519 
And with immense meanders parts the Bears ; 
Onward, the kindred Bears with footstep rude 
Dance round the pole, pursuing and pursued. 

" There in her azure coif and starry stole. 
Gray twilight sitS; and rules the slumbeiing 

pole ; [coast. 

Bends the pale moon-beams round the sparkling 
And strews with livid hands eternal frost. 
There, Nymphs ! alight, array your dazzling 

powers. 
With sudden march alarm the torpid hours ; 
On ice-built isles expand a thousand sails. 
Hinge the strong helms, and catch the frozen 

gales. 530 



the year 1572, which at flrst surpassed Jupiter 
in magnitude and brightness, diminished by 
degrees and disappeared in 18 months ; it alarm- 
ed all the astronomers of the age, and' was es- 
teemed a comet by some. 

On ice built-isles. 1. 529. There are many 
reasons to believe, from the accounts of travel- 
lers and navigators, that the islands of ice iu 
the higher northern latitudes as well as the Gla- 
ciers on the Alps continue perpetually to increase 
in bulk. At certain times in the ice-mountains 
of Switzerland there happen cracks which have 
shown the great thickness of the ice, as some of 
these cracks have measured three or four hundred 
ells deep. The great islands of ice in the northern 
seas near Hudson's bay have been observed to 
have been immersed above one hundred fathoms 
beneath the surface of the sea, and to have risen 
a fifth or sixth part above the surface, and tohav 
measured between three and four miles in cir- 
cumference. Phil. Trans. No. 465. Sect. 2. 

Dr. Lister endeavoured to show that the ii*« 
of sea-water contains some salt and perhaps less 
air than common ice, and that it is therefore 
much more difficult of solution ; whence he ac- 
counts for the perpetual and great increase of 
these floating islands of ice. Philos. Trans. 
No. 169. 

As by a famous experiment of Mr. Boyle's it 
appears that ice evaporates very fast in severe 
frosty weather when the wind blows upon it ; 
and as ice in a thawing state is known to contain 
six times more cold than water at the same de- 
gree of sensible coldness, it is easy to understand 
that winds blowing over islands and continents 
of ice perhaps much below nothing on Farenheit's 
scale, and coming from thence into our latitude, 
must bring great degrees of cold along with 
them. If we add to this the quantity of cold 
produced by the evaporation of the water as 
well as by the solution of the ice, we cannot 
doubt but that the northen ice is the principal 
source of the coldness of our winters, and that 
it is brought hither by the regions of air blow- 
ing from the north, and which take an apparent 
easterly direction by their coming to a part of 
the surface of the earth which moves faster 
than the latitude they come from. Hence the 
increase of the ice in the polar regions by in- 
creasing the cold of our climate adds at the same 
time to the bulk of the Glaciers of Italy and 
Switzerland. 
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The winged rocka to flBv^rbh climatee guide, 
Where fainting zephyrs pant upon the tide ; 
Pass, where to Ceuta Calpe*8 thunder roars, 
And answering echoes shake the kindred shores ; 
Pass, where with palmy plumes Canary smiles. 
And in her silver girdle binds her isles ; 
Onward, where Niger's dusky Naiad laves 
A thousand kingdoms with prolific waves, 
Or lead^ o*er golden sands her threefold train 
In steamy channels to the fervid main ; 540 
While swarthy nations crowd the sultry coast, 
Drink the fresh breeze, and hail the floating frost. 
Nymphs ! veiFd in mist, the melting treasures 

steer. 
And oo(d with arctic snows the tropic year. 
So ftom. the burning line by monsoons driyen, 
Clouds sail in squadrons o'er the darken'd 

heaven ; 
Wide wastes of sand the gelid gales pervade. 
And ocean cools beneath the moving shade. 



If the nations who inhabit this hemisphere of 
the gtobe, instead of destroying their seamen 
and exhausting their wealth m unnecessary 
wars, could be induced to unite their la- 
hours to navigate these immense masses of ice 
into the more southern oceans, two great ad- 
vantages woiUd result to mankind, tne tropic 
countries would be much cooled by their solu- 
tion, and our winters in this latitude would be 
rendered much milder for perhaps a century or 
two, till the masses of ice oecame again enor- 
mous. 

Mr. Bradley ascribes the cold winds and wet 
weather which sometimes happen in May and 
June to the solution of ice-islands accidentally 
floating from the north. Treatise on Husbandry 
and Gardening, Vol. II. p. 437. And adds, 
that Mr. Barham about the year 1718, in his 
voyage from Jamaica to England in the begin- 
ning of June, met with ice-islands coming from 
the north, which were surrounded with so preaX 
a fog that the ship was in danger of striking 
upon them, and that one of them measured sixty 
miles in length. 

We have lately experienced an instance of ice- 
islands brought from the southern polar regions, 
on which the Guardian struck at the be^nuing 
of her passage from the Cape of Good Hope to- 
wards Botany Bay, on December 22, 1789. 
These islands were involved in mist^ were about 
one hundred and fifty fathoms lon^, and about 
fifty fathoms above the surface of the water. A 
part from the top of one of them broke off and 
fell into the sea, causing an extraordinary com- 
motion in the water and a thick smoke idl 
around it. 

Threefold train. 1. 539. The river Niger after 
traversing an immense tract of populous country 
ia supposed to divide itself into three other great 
rivers. The Rio Grande, the Gambia, ana the 
Senegal. Gold dust is obtained ^om the sands 
of these rivers. 

JFide wastes of sand. 1. 547. When the sun is 
in the southern tro{)!c 36 deg. distant from the 
zenith, the thermometer is seldom lower than 
72 deg. at Gonder in Abyssinia, but it falls to 
60 or 53 deg. when the sun is immediately ver- 
tical ; so much does the approach of rain coun- 
teract the heat of the sun. Bruce's Travels, 
vol. 3, p. 670. 
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XII. << Should Solstice, stalking through the 

sickening bowers. 
Suck the warm dew-dropa, lap the falling 

showers ; 550 

Kneel with parch'd lip, and bending from it* 

brink 
From dripping palm the scanty river drink ; 
Nymphs ! o'er the soil ten thousand points erect. 
And high in air the electric flame collect. 
Soon shall dark mists with self- attraction shroud 
The blazing day, and sail in wilds of cloud ; 
Each silvery flower the streams aerial quaff. 
Bow her sweet head, and infant harvest laug^lt- 



" Thus when Elijah mark'd from Carmel's 

brow 
In bright expanse the briny flood below ; 560 
Roll'd his red eyes amid the scorching air. 
Smote his firm breast, and breathed his ardent 

prayer ; 
High in the midst a massy altar stood. 
And slaughter'd offerings press'd the piles of 

wood; 
While Israel's chiefs the sacred hill surround. 
And famish'd armies crowd the dusty ground ; 
While proud Idolatry was leagued with dearth. 
And withered Famine swept the desart earth. »— 
" Oh! mighty Lord! thy wo- worn servant 

hear, 
Who caUs thy name in agony of prayer ; 570 
Thy fanes dishonoured, and thy prophets slain, 
Lo ! I alone survive of all thy train ! — 
Oh send from heaven thy saci'ed fire, — and pour 
0*er the parch'd land the salutary shower, — 
So shall thy priest thy erring flock recal,— • 
And speak in thunder, thou art Lord of all.'* 



Ten thousand jxnnts er^t. 1. 65S. The solu- 
tion of water in air or in calorique, seems to 
acquire electric matter at the same time, as ap. 
pears fi'om an experiment of Mr. Bennet. lie 
put some live coals into an insulated funnel of 
metal, and throwing on them a little water ob- 
served that the ascending stream was electrised 
plus, and the watei* which descended through 
the funnel was electrised minus. Hence it ap- 
pears that though clouds by their change of 
form may sometimes become electrised minus, yet 
they have in general an accumulation of electri- 
city. This accumulation of electric matter also 
evidently contributes to support the atmosphe- 
ric vapour when it is condensed into the form of 
clouds, because it is seen to descend rapidly after 
the flashes of lightning have diminished its quan- 
tity; whence there is reason to conclude that 
very numerous metallic rods with fine points 
erected high in the air might induce it at any 
time to part with some of its water. 

If we may trust the theory of Mr. Lavoisier 
concerning the composition and decomposition 
of water, there would seem another source of 
thunder showers; and that is, that the two 
gasses termed oxygene gas or vital air, and hy- 
drogene gas or inflammable air, may exist in the 
summer atmosphere in a state of mixture but 
not of combination, and that the electric spark 
or flash of lightning may combine them and 
proiluce water instantaneously. 
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He cried, and kneeling on the mountain-sands, 
Stretched high in air his tup^licating hands. 

Descending flames the dusky shrine illume, 
Fire the wet wood, the sacred bull consume ; 
Wing*d from the sea the gathering mists arise. 
And floating waters darken all the skies ; 562 
The king with shifted reins his chariot bends, 
And wide o*er earth the airy flood descends ; 
With mingling cries dispersing hosts applaud. 
And shouting nations own the liying God." 

The goddess ceased, — the exulting tribes obey. 
Start from the soil, and win their airy way ; 
The vaulted skies with streams of transient rays 
Shine as they pass, and earth and ocean blaze. 



So 



from fierce wars when lawless monarchs 
cease, 591 

Or liberty returns with laurel*d peace ; 

Bright fly the sparks, the coloured lustres 
bum. 

Flash follows flash, and flame-wing'd circles 

turn ; 
Blue serpents sweep along the dusky air, 
Imp*d by long trains of scintillating hair ; 
Red rockets rise, loud cracks are heard on 

high. 
And showers of stars rush headlong from the 

sky, 
Bm*st, as in silver lines they hiss along, 
And the quick flash unfolds the gazing 
throng. 600 
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ARGUMENT. 
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by Vulcan, 143. 3. Production of iron, Mr. MicheVs imjtrovement of artificial magnets. Uses of 
Steel in agriculture, navigation, war, 183. 4. Production of Acids, whence Flint, Sea sand, Seienite, 
Ad>estus, Fluor, Onyx, Agate, Mocho, Opal, Saphire, Ruby, Diamond. Jujnter and EurojM, 215. 
VI, 1. New subterraneous firesfrom fermentation. Production of Clays ; manufacture of Porcelain 
in China; in Italy; in England. Mr, Wedgewood's works at Etruria in Staffordshire, Cameo of a 
Slave in Chains ; of Hope. Figures on the Portland or Barberim vase explained, 271 . 2. Coed ; Pyrite, 
Naphtha; Jet; Amber, Dr. Franklin* s discovery of disarming the Temj)est of Us lightning. Liberty 
of America; of Ireland; of France, 9il9. VII, Ancient central subterraneous Jires, Production^ 
Tin, Caniper, Zink, Lead, Mercury, Platina, Gold and Silver, Destruction of Mexico, Slavery «r 
Africa, 395. VIII. Destruction of the armies of Cambyses, 431. IX. Gnomes like stars of an Or- 
rery. Inroads of the Sea stopjted. Rocks cultivated. Hannibal jKuses the Alps, 499. X. Afatier 
circulates. Manures to Vegetables Wee Chyle to Animals. Plants rising from the Earth. Sk, I^eter 
delivered from Prison, 537. XI. Transmigration of Matter. Death and resuscitation (f Adomu 
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And now the goddess with attention sweet 
Turns to the Gnomes, that circle round her feet ; 
Orb within orb approach the marshal' d trains, 
And pigmy legions darken all the plains : 
Thrice shout with silver tones the applauding 

bands, 
Bow, ere she speaks, and clap their fairy hands, 
So the tall grass, when noon-tide zephyr blows, 
Bends its green blades in undulating rows ; 
Wide o*er the -fields the billowy tumult spreads, 
And rustling harvests bow their golden heads. 10 

I. <<. Gnomes! your bright forms, presiding 

at her.bSrthy 
Clung in fond squadrons round the new-bom 

earth; 
When high in ether, with explosion dire, 
From the deep craters of his realms of fire, 



From the deep craters. 1. 14. The existence of 
solar volcanoes is countenanced by their analogy ■ 



The whirling sun this ponderous planet liurled. 
And gave the astonished void another world. 
When from its vaporous air, condensed by cold, 
Descending torrents into oceans roll'd ; 

to terrestrial, and lunar volcanoes ; and by the 
spots on the sun's disk, which have been shown 
by Dr. Wilson to be excavations throug^h its 
luminous surface, and may be supposed to be 
the cavities from whence the planets and comets 
were ejected by explosions. See additional notes. 
No. XV. on solar volcanoes. 

When from its vaporous air. 1. 17. If the nuc- 
leus of the earth was thrown out from the sun 
by an explosion along with as large a quanity of 
surrounding hot vapour as its attraction w^ould 
occasion to accompany it, the ponderous semi- 
fluid nucleus would take a spherical form from the 
attraction of its own parts, which would become 
an oblate spheroid from its diurnal revolution. 
As the vapour cooled^ the water would be preci- 
pitated, and an ocean would surround the spheri- 
cal nucleus with a superincumbent atmosphere. 
The nucleus of the solar lava would likewise 
become harder as it became cooler. To under- 



Canto 11^ 

And fierce attraction, with i*elentless force, 
Bent the reluctant wanderer to its course. 
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" Where yet the Bull with diamond -eye adorns 
The spring's fair forehead, and with golden 

horns ; 
Where yet the Lion climbs the ethereal pla|n. 
And shakes ^he summer from his radiant mane ; 
Where Libra lifts her airy arm, and weighs. 
Poised in her silver balance, nights and days ; 
With paler lustres where Aquarius bums. 
And showers the still snow from his hoary urns ; 
Your ardent troops pursued the flying sphere. 
Circling the starry girdle of the year ; 80 

While sweet vicissitudes of day and clime 
Mark'd the new annals of enascent time. 

JL ** You trod with printless step earth's 
tender globe, 
While ocean vrrapp'd it in his azure robe ; 
Beneath his waves her hardening strata spread, 
Raised her primeval islands from his bed, 



stand how the strata of the earth were afterwards 
formed from the sediments of this circumfluent 
ocean, the reader is referred to an ingenious Trea- 
tise on theTheory of theEarth by Mr. Whitehurst, 
who was many years a watchmaker and engineer 
at Derby, but whose ingenuity, integrity, and 
humanity, were rarely equalleain any station of 
life. 

WTtile ocean wrajr^y'd, 1. S4. See additional 
notes, No. XVI. on the production of calcareous 
earth. 

Her hardening strata spread, 1. S5. The granite, 
or moorstone, or porphyry, constitute the oldest 
part of the globe, since the limestone, shells, 
coralloids, and other sea. productions, rest upon 
them ; and upon these sea-productions are found 
clay, iron, coal, salt, and siliceous sand or grit- 
stone. Thus there seem to l)e three divisions of 
the globe distinctly marked ; the fli*st I suppose 
to have been the original nucleus of the earth, or 
lava projected from the sun ; 2. over this lie the 
recrements of animal and vegetable matter pro- 
duced in the ocean ; and, 8. over these the recre- 
ments of animal and vegetable matter pro- 
duced upon the land. Besides these there are 
bodies which owe their origin to a combination 
of those already mentioned, as siliceous sand, 
fluor, alabaster; which seem to have derived 
their acids originally from the vegetable king- 
dom, and their earthy bases from sea-produc- 
tions. See additional notes. No. XVI. on cal- 
careous eailh. 

Raised her primeval islands, 1. 86. The nucleus 
of the earth, still covered with water, received 
perpetual increase by the immense quantities of 
shells and coralloids either annually produced 
and relinquished, or left after the death of the 
animals. These would gradually bv their dif- 
ferent degrees of cohesion be some of them more 
and others less removable by the influence of 
solar tides, and gentle tropical breezes, which 
then must have probably extended from one pole 
to the other ; for it is supposed the moon was 
not yet produced, and that no storms or unequal 
winds had yet existence. 

Hence then the primeval islands had their grad- 
ual origin, were raised but a few feet above the level 



Stretched her^vide lawns, and sunk hei* winding 

dells, [shells. 

And deck'd her shores with corals, pearls, and 

<< O'er those blest isles no ice-crown'd moun- 
tains tower' d. 

No lightnings darted, and no tempests lower'o ; 

Soft fell the vesper-drops, condehsed below, 41 

Or bent in air the rain-refracted how, 

Sweet breathed the zephyrs, just perceived and 
lost ; 

And brineless billows only kLis'd the coast ; 

Round the bright zodiac danced the vern^ 
hours. 

And Peace, the cherub, dwelt in mortal bowers ! 

" So young Dione, nursed beneath the waves. 
And rock'd by Nereids in their coral caves, 
Charm'd the blue sisterhood with playful wiles, 
Lisp'd her sweet tones, and tried her tender 

smiles. 50 

Then, on her beryl throne by Tritons borne. 
Bright rose the goddess like the star of morn ; 
When with soft fires the milky dawn he leads, 
And wakes to life and love the laughing meads ;— 
With rosy fingers, as uncurl'd they hung 
Round her fair brow, her golden locks she 

wrung; 
0*er the smooth surge on silver sandals stood. 
And look'd enchantment on the dazzled Aood, 
The bright drops rolling from her lifted arms, 
In slow meanders wander o'er her charms, GO 



of the sea, and were not exposed to the great or 
sudden variations of heat and cold, as is so well 
explained in Mr. Whitehurst's Theory of the 
Earth, chap. xvi. Whence the paradise of the 
sacred writers, and the golden a^e of the profane 
ones, seems to have Iiad a real existence. As 
there can be no rainbow, when the heavens are 
covered with clouds, because the sun- beams are 
then precluded from falling upon the rain-drops 
opposite to the eye of the spectator, the rainbow- 
is a mark of gentle or partial showers. Mr. 
Whitehurst has endeavoured to show that the 
primitive islands were only moistened by noc- 
turnal dews and not by showers, as occurs at this 
day to the Delta of E^ypt; and is thence of opin- 
ion, that the rainbow had no existence till after the 
production of mountains and continents. As the 
salt of the sea has been gradually accumulating, 
being washed down into it from the recrements 
of animal and vegetable bodies, the sea must ori- 
ginally have been as fresh as river water ; and 
as it is not yet saturated with salt, must become 
annually mure saline. See note on 1. 1 17 of this 
Canto. 

So 1/oung Dione, 1. 47. There is an ancient 
gem representing Venus rising out of the ocean 
supported by two Tritons. From the foi*mality 
of the design it would appear to be of ^eat anti- 
quity before the introduction of fine taste into 
the world. It is probable that this beautiful 
allegory was originally a hieroglyphic picture 
rbetore the invention of letters) descriptive of the 
lormation of the earth from the ocean, which 
seems to have been an opinion of many of the 
most ancient philosophers. 
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Seek roniid her mowy neck their ladd temck. 
Pearl her white shoulders, gtm her ivory back, 
Round her fine waist and swelling boaMn 

swim. 
And star with glittering brine each crystal 

limb. 
—The immortal form enamonr'd nature hail'd, 
And beauty blazed to* hearen and earth, un- 

vaUM. 

III. " You ! who then, kindling after many 

an age. 
Saw with new fires the first volcano rage. 
O'er smouldering heaps of livid sulphur swell 
At earth's firm centre, and distend her shell, 70 
Saw at each opening cleft the furnace glow, 
And seas rush headlong on the gulfs beJow.— 
Gnomes ! how you shriek'd ! when through the 

troubled air 
Roar'd the fierce din of elemental war ; 
When rose the continents, and sunk the main. 
And earth's huge sphere exploding burst in 

twain.— 
Gnomes ! how you gazed ! when from her 

wounded side. 
Where now the south-sea heaves its waste of 

tide. 

The first vokamo, 1. 68. As the earth, before 
the existence of earthquakes, was nearlv level, 
and the greatest part of it covered wnh sea ; 
when the first great fires b^^ deep in the in- 
ternal parts of it, those parts would become 
much expanded ; this expansion would be grad- 
ually extended, as the heat increased, through 
the whole terraqueous globe of 7000 miles diam- 
eter; the crust would thence in many places 
open into fissures, which, by admitting the sea 
to flow in upon the fire, would produce not only 
a quantity of steam beyond calculation by its ex- 
pansion, but would also by its decomposition 
produce inflammable air and vital air in quanti- 
ties beyond conception, sufficient to effect those 
violent explosions, the vestiges of which all over 
the world excite our admiration and our study ; 
the difficulty of understanding how subterrane- 
ous fire could exist without the presence of air 
has disappeared since Dr. Priestley's discovery 
of such n-eat quantities of pure air which con- 
stitute fuU the acids, and consequently exist in all 
saline bodies, as sea-salt, nitre, limestone, and in 
all calciform ores, as manganese, calamy, ochre, 
and other mineral substances. See an ingenious 
treatise on earthquakes by Mr. Michd in the 
Philos. Trans. 

In the first tremendous ignitions of the globe, 
as the continents were heaved up, the vtuleys, 
which now hold the sea, were formed by the 
earth subsiding into the cavities made by the ris- 
ing mountains ; as the steam which raised them 
condensed ; which would thence not have any 
caverns of great extent remain beneath them, as 
some philosophers have imagined. The earth- 
quakes of modem days are of very small extent 
indeed compared to those of ancient times, and 
are ingeniously compared by M. de Luc to the 
operations of a mole-hill, where from a small 
cavity are raised from time to time small quanti- 
ties of lava or pumice stone. Monthly Review, 
June, 1790. 



Rose oo swift wheels the moon's reftilgent cniv 
Circling the solar orb, a sister-star, 80 

Dimpled with vales, with shining hills cm- 

boss'd. 
And roU'd round earth her airleas realms of 

frost. 

« Gnomes ! how you trembled ! with tha 
dreadftd foroe, 
When earth recoiling stagger'd firom her oourae ; 
When, as her line in slower circles spun. 
And her shock'd axis nodded from the sun. 



T*he movtCs refulgent car, 1. 79. See addlUoiial 
notes. No. X V. on solar volcanoes. 

Her airless realms of frost, 1. 82. If the moon 
had no atmosphere at the time of its elevatioo 
from the earth ; or if its atmosphere was after- 
wards stolen from it by the earth's attraction ; 
the water on the moon would rise quickly into- 
vapour ; and the cold produced by a certain quan- 
tity of this evaporation would congeal the re- 
mainder of it. llence it is not prolmble that the 
moon is at present inhabited, but as it seems to 
have suffered and to continue to suffer much Vy 
volcanoes, a sufficient quantity of air naay in 
process of time be generated to produce an atmo- 
sphere ; which may prevent its neat from so easi- 
ly escaping, and its water from so easily evapo- 
rating, and thence become fit for the producuoo 
of v^etables and animals. 

That the moon possesses little or no atmo- 
sphere is deduced from the undiminished lustre 
of the stars, at the instant when they emeive 
from behind her disk. That the ocean of the 
moon is frozen, is confirmed from there being no 
appearance of lunar tides ; which, if they exist- 
ed, would cover the part of her disk nearest ths 
earth. See note on Canto III. 1. 61. 

JFhen earth recoiling, 1. 84. On sutinositioii 
that the moon was thrown from the eartn by the 
explosion of water or the generation of other va- 
pours of greater power, the remaining part of 
the globe would recede from its orbit in one di- 
rection as the moon receded in another, and that 
in proportion to the respective momentnna of 
each, and would afterward revolve round their 
common centre of gravity. 

If the moon rose from any part of the earth 
except exactly at the line or poles, the shock 
would tend to turn the axis of the earth out ni 
its previous direction. And as a mass of matter 
rising from deep parts of the glol»e would have 
previously acquired less diurnal velocity than the 
earth's surface from whence it rose, and would 
consequently so much retard the motion of the 
earth round its axis. 

When the earth thus receded the shock would 
overturn all its buildings and forests, and the 
water would rush with inconceivable violence 
over its surface towards the new satellite, fnaax 
two causes, both by its not at first acquiring the 
velocity with which the earth receded, and by 
the attraction of the new moon, as it leaves the 
earth ; on these accounts at first there would be 
but one tide till the moon receded to a greater 
distance, and the earth moving round a common 
centre of gravity between them, the water on 
the side farthest from the moon would acquire a 
centrifugal force in respect to this common cen- 
tre between itself and the moon. 
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With dreadful march the accumulated main 
Swept her vast wrecks of mountain, vale, and 

plain; 
And, while new tides their shouting floods unite. 
And hail their queen, fair regent of the night ; 90 
ChainM to one centre whirl'd the kindred 

spheres, 
And mark'd with lunar cycles solar years. 

IV. « Gnomes ! you then hade dissolving 
shells distil 
From the loose summits of each shatter'd hill, 
To each fine pore and dark interstice flow. 
And fill with liquid chalk the mass below. ' 
Whence sparry forms in dusky caverns gleam 
With horrow'd light, and twice refract the 

beam ; 
While in white beds congealing rocks beneath 
Court the nice chissel, and desire to breathe. 100 

" Hence wearied Hercules in marble r^trs 
His languid limbs, and rests a thousand years ; 



Dissdving shells distil, 1. 93. The lime-stone 
rocks have had their origin from shells formed 
beneath the sea, the eofter strata gradually dis- 
solving and filling up the interstices of the harder 
ones, afterwards when these accumulations of 
sheik were elevated above the waters the upper 
strata became dissolved by the actions of the air 
and dews, and filled up the interstices beneath, 
producing^ solid rocks of different kinds from the 
coarse lime-stones to the finest mu*bles. When 
those lime-stones have been in such a situation 
that they could form perfect oystals they are 
called spars, some of wliich j>ossess a double re- 
fraction, as observed by Sir Isaac Newton. 
When these crystals are jumbled together or 
mixed with some colouring impurities it is 
termed mai'ble, if its texture be equable and 
firm ; if its texture be coarse and porous yet 
hard, it is called lime-stone; if its texture be 
very loose and porous it is termed chalk. In 
some rocks the shells remain almost unchanged 
and only covered, or bedded with limfe-stone, 
which seems to have been dissolved and sunk 
down unongst them. In others the softer shells 
and bones are dissolved, and only shai'ks* teeth 
or harder echini have preserved their form in- 
veloped in the chalk or lime-stone; in some 
marbles the solution has been complete and no 
vestiffes of shell appear, as in the white kind 
called statuary by the workmen. See addit. 
notes, No. X Vl. 

Sence wearied Hercules, L 101. Alluding to 
tlw celebrated Hercules of Glyco resting after 
his labours ; and to the easv attitude of Anti- 
nous ; the loftjT step of the Apollo of Belvidere ; 
and the retreating modesty of the Venus de Me- 
dici. Many of the designs by Roubiliac in 
Westminster Abbey are uncommonly poetical ; 
the allegory of Time and Fame contending for 
the trophy of General Wade, which is here al- 
luded to, is beautifully told ; the wings of Fame 
are still expanded, and her hair still floating in 
the air ; which not only shows that she has that 
moment arrived, but also that her force is not 
yet expended; at the same time, that the old 
figure of . Time with his disordered wings is 
fwier leaning backwards and yielding to her 



Still, as he leans, shall young Antinous please 
With careless grace, and unaffected ease ; 
Onward with loftier step Apollo spring. 
And launch the unerring arrow from the string ; 
In Beauty's bashful form, the veil unfurl'd. 
Ideal Venus win the gazing world. 
Hence on Roubiliac*s tomb shall Fame sublime 
Wave her triumphant wings, and conquer 

Time; IIC 

Long with soft touch shall Damer*8 chissel 

charm. 
With grace delight us, and with beauty warm ; 
Foster's fine form shall hearts unborn engage. 
And Melboum*8 smile enchant another age. 

V. << Gnomes ! you then taught transuding 
dews to pass 
Through time-fallen woods, and root-inwove 

morass 
Age after age ; and with filtration fine 
Dispart, from earths and sulphurs, the saline. 

1. '* Hence with diffusive salt old ocean 
steeps 
His emerald shallows, and his sapphire deeps. ISO 



impulse, and must apparently in another instant 
be driven from his attack upon the trophy. 

Foster^ s fine form. 1. 1 13. Alluding to the 
beautiful statues of Lady Elizabeth Foster and 
of Lady Melboum, executed by the honourable 
Mrs, I)amer. 

Root-inwove morass. 1. 116. The great mass 
of matter which rests upon the lime-stone strata 
of the earth, or upon the granite where the 
lime-stone stratum has been removed by earth- 

?[uakes or covered by lava, has had its origin 
rom the recrements of vegetables and of air- 
breathing animals, as the lime-stone had its 
origin from sea animals. The whole habitable 
world was originally covered with woods, till 
mankind formed themselves into societies, and 
subdued them by fire and by steel. Hence woods 
in uncultivated countries have grown and fallen 
through many ages, whence morasses of im- 
mense extent ; and from these as the more so- 
luble parts were washed away first, were pro- 
duced sca-salt, nitre, iron, and variety of acids, 
which combining with calcareous matter were 
productive of many fossil bodies, as flint, sea- 
sand, selenite, with the precious stones, and per- 
haps the diamond. See additional notes, rJo, 
XVIL 

Hence with diffusive salt, 1. 119. Salts of va- 
rious kinds are produced from the recrements 
of animal and vegetable bodies, such as phospho- 
ric, ammoniacal, marine salt, and others ; these 
are washed from the earth by rains, and carried 
down our rivers into the sea; they seem all here 
to decompose each other except the marine salt, 
which has therefore from the beginning of the 
habitable world been perpetually accumulating. 
There is a town in the immense salt-mines of 
Carcow in Poland, with a market-place, a river, 
a church, and a famous statue, (here supposed 
to be of Lot's wife) by the moist or dry appear- 
ance of which the subterranean inhabitants are 
said to know when the weather is fair above 
ground. The galleries in these mines are so nu- 
merous and so intricate, that workmen have 



so 



scx>NOBST or 



iCanio JI, 



Oft in wide lalcet, around their warmer bnm 
In hollow pyramids the crystals swim ; 
Or, fused by earth-bom fires, in cubic blocks 
Shoot their white forms, and harden into rocks. 

<< Thus cavem*d round in Cracow's mighty 
mines, 
With crystal walls a goi^eous'city shines ; 
ScoopM in the briny rock long streets extend 
Their hoary course, and glittering domes ascend ; 
Down the bright steeps, emerging into day, 129 
Impetuous fountains burst their headlong way, 
0*er milk-white vales in ivory channels spread. 
And wondering seek their subterraneous bed. 
Form*d in pellucid salt with chlssel nice. 
The pale lamp glimmering through the sculp- 
tured ice 
With wild reverted eyes fair Lotta stands, 
And spreads to heaven, in vain, her glassy hands ; 
Cold dews condoise upon her pearly breast, 
And the big tear rolls lucid down her vest. 
Far gleaming o'er the town tran8parent fanes 
Rear their white towers, and wave their golden 
vanes ; 140 

Long lines of lustres pour their trembling rays, 
And the bright vault returns the mingled blaze. 



frequently lost their way, their lights having 
been burnt out, and have perished before they 
could be found. Essais, &c. par M. Macquart. 
And though the arches of these different stories 
of. galleries are boldly executed, yet they are not 
dangerous, as they are held together or supported by 
large masses of timber of a root square ; and these 
vast timbers remain perfectly sound for manyben- 
turies, while all other pillars, whether of brick, 
cement, or salt, soon dissolve or moulder away. 
Ibid. Could the timbers over water-mill wheels 
or cellars be thus preserved by occasionally 
soaking them with brine ? These immense 
masses of rock-salt seem to have been produced 
by the evaporation of sea-water in tne early 
periods of the world by subterranean fires. Dr. 
Hutton's Theory of the Earth. See also Theorie 
des Sources Salees, par M. Struve. Histoire de 
Sciences de Lausanne, Tom. II. This idea of Dr. 
Hutton's is confirmed by a fact mentioned in 
M. Macquart's Essais sur Mineralogie, who 
found a great quantity of fossil shells, princi- 
pally bi-valves and madrepores, in the salt-mines 
of Wialiczka near Cracow. During the eva- 
poration of the lakes of salt-water, as in artifi- 
cial salt works, the salt begins to ciystallize 
near the edge where the water is shallowest, 
forming hollow inverted pyramids ; which, 
when they become of a certain size, subside by 
their gravity ; if urged by a stronger fire the 
salt mses or forms large cubes; whence the 
salt shaped in hollow pyramids, cidled flake-salt, 
is better tasted and preserves flesh better, 
than the basket or powder salt : because it is 
made by less heat and thence contains more of 
the marine acid. The sea-water about our 
island contains from about one twenty-eighth to 
one thirtieth part of sea salt, and about'one 
eightieth of magnesian salt. See Brownriggon 
Sdt. See note on Ocymum, Part II. of this 
work. 



2. " Hence orient nitre owes Its 8parkliii(^ 
bhth, 
And with prismatic crystals gems the earth. 
O'er tottering domes in filmy foliage enwls. 
Or firocts with branching plumes the moulder- 
ing walls. 
As wooe azotic gas the virgin air. 
And veils in crimson clouds the yidding fair. 
Indignant fire the treacherous courtship flies. 
Waves his light wing, and mingles with the 
skies. 150 

" So beauty's goddess, warm with new desire, 
Left on her silver wheels, the god of fire ; 
Her faithless charms to fiercer Mars resign*d. 
Met with fond lips, with wanton arms int\eiiied. 
—Indignant Vulcan eye<l the parting fair. 
And watch'd with jealous step the guilty pair ; 



Hence orient nitre. L 14S. Nitre Is found iu 
Bengal naturally crystallized, and is sw^t by 
brooms from earths and stones, and thence call- 
ed sweepings of nitre. It has lately been found 
in large quantities in a natural bason of calcare- 
ous earth at Molfetta in Italy, both in thiu strata 
between the calcareous beds, and in efflorescences 
of various beautiful leafy and hairy forms. An 
account of this nitre-bed is given by Mr. Zimmer- 
man and abridged in Rozier's Journal de Phy- 
sique, Fevrier, 1790. This acid appears to be pro- 
duced in aU situations where animal and Tegetabk 
matters are completely decomposed, and ivbich 
are exposed to tne action of the air, as on -the 
walls of stables, and slaughter-houses ; the 
crystals are prisms furrowed by longitudinal 
gi*ooves. 

Dr. Priestley discovered that nitrous air or 
gas, which he obtained by dissolving metals In 
nitrous acid, would combine rapidly with vital 
air, and produce with it a ti*ue nitrous acid ; 
forming red clouds during the combination ; the 
two airs occupy only the space before occupied 
by one of them, and at the same time heat is 
given out from the new combination. This di- 
minution of the bulk of a mixture of nitrous gas 
and vital air, Dr. Priestley ingeniously used h 
a test of the purity of the latter ; a discovery of 
the greatest impoiiiance in the analysis of airs. 

Mr. Cavendish has since demonstrated that 
two parts of vital air or oxygene, and one part 
of pldogistic air or azote, being long exposed to 
electric shocks, imite and produce nitrous acid. 
Philos. Trans. Vols. LXXV. andLXXVIIL 

Azote is one of the most abundant elements 
in nature, and combined with calorique or heat, 
it forms azotic gas or phlogistic air, and com- 
poses two thirds of the atmosphere ; and is one 
of the principal component parts of animal 
bodies, and when united to vital air or oxygene 
produces the nitrous acid. Mr. Lavoisier found 
21| parts by weight of azoto, and 4Sk parts <^ 
oxygene pixnluced 64 parts of nitrous gas, and 
by the further addition of SGparts of oxygene 
nitrous acid was produced. Traits de Chimie. 
When two airs become united so as to produce 
an unelastic liquid much calorique or heat is of 
necessity expelled from the new combinati^m, 
though perhaps nitrous acid and oxygenated 
marine acid admit more heat into their combi- 
nations than other acids. 
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0*er his broad neck a wiry net he flung, 
Quick as he strode, the tinkling meshes rung ; 
Fine as the spider*s flimsy thread he wove 
The immortal toil to lime illicit love ; 160 

Steel were the knots, and steel the twisted thong, 
Ring link'd in ring, indissolubly strong ; 
On viewless hooks along the fretted roof 
He hung, unseen, the inextricable woof.— 
—Quick start the springs, the webs pellucid 

spread, 
And lock the embracing lovers on their bed ; 
Fierce with loud taunts vindictive Vulcan 

springs. 
Tries all the bolts, and tightens all the strings, 
Shakes with incessant shouts the bright abodes, 
Claps his rude hands, and calls the festive 

gods.— 170 

— With spreading palms the alarmed goddess 

tries 
To veil her beauties from celestial eyes. 
Writhes her fair limbs, the slender ringlets 

strains, 
And bids her loves untie the obdurate chains ; 
Soft swells her panting bosom, as she turns. 
And her flush'd cheek with brighter blushes 

bums. 
Majestic grief the queen of heaven avows. 
And chaste Minerva hides her helmed brows ; 
Attendant nymphs with bashful eyes askance 
Steal of intangled Mars a transient glance ; 180 
Surrounding gods the circling nectar quaff, 
Gaze on the fair, and envy as they laugh. 

3. " Hence dusky iron sleeps in dark abodes, 
And ferny foliage nestles in the nodes ; 



Hence diisky iron, 1. 183. Tlie production of 
iron from the decomposition of vegetable bodies 
is perpetually presented to our view ; the waters 
oozing from aU morasses are chalybeate, and de- 
posit their ochre on being exposed to the air, the 
iron acquiring a calciform state from its union 
with oxygene or vital air. When thin morasses 
lie on beds of gravel the latter are generally 
-stained by the filtration of some of the chalybeate 
water through them. This formation of iron 
from vegetalue recrements is further evinced by 
the fern leaves and other parts of vegetables, so 
frequently found in th^ centre of the knobs or 
nodules of some iron ores. 

In some of these nodules there is a nucleus of 
whiter iron-earth surrounded by many concen- 
tric strata of darker and lighter iron earth alter- 
nately. In one, which now lies before me, the 
nucleus is a prism of a triangular form with 
blunted angles, and about half an inch high, and 
an inch and half broad ; on every side of this are 
concentric strata of similar iron earth alternately 
browner and \ea» brown : each stratum is about 
a tenth of an inch in thiclmess, and there are ten 
of them in number. To what known cause can 
this exactly r^^ar distribution of so many 
earthy strata of different colours surrounding 
the nucleus be ascribed ? I don't know that 
any mineralogists have attempted an explanation 
of this wonderful phenomenon. I suniect it is 
owing to the polarity of the central nucleus. If 



Till with wide lungs the panting beUows blow, 
And waked by Are the glittering torrents flow ; 
—Quick whirls the wheel, the ponderous ham- 
mer falls, 
Loud anvils ring amid the trembling walls, 
Strokes follow strokes, the sparkling ingot shines* 
Flows the red slag, the lengthening bar refines ; 
Cold waves, immersed, the glowing mass con- 
geal, 191 
And turn to adamant the hissing steel. 

" Last Michell's hands with touch of potent 
charm > 
The polish'd rods with powers magnetic arm ; 



iron-filings be regularly laid on paper by means 
of a small sieve, and a magnet be placed under- 
neath, the filings will dispose themselves in eon- 
centric' curves with vacant intervals between 
them. Now if these iron-filings are conceived 
to be suspended in a fluid, whose specific gravity 
is similar to their own, and a magnetic bar was 
introduced as an axis into this fluid, it is easy to 
foresee that the iron-filings would dispose tliem- 
selves into concentric spheres, with intervals of 
the circumnatant fluid between them, exactly as 
is seen in these nodules of iron-earth. As all 
the lavas consist of one fourth of iron, (Kirwan's 
Mineral.) and idmost all other known bodies, 
whether of animal or vegetable origin, possess 
more or less of this property, may not the distri- 
bution of a great portion of the globe of the earth 
into strata of greater or less r^ilarity be owing 
to the polarity of the whole ? 

And turn to adamant, 1. 192. The circum- 
stances which render iron more valuable to man- 
kind than any other metal, are, 1. Its property 
of being rendered hard to so great a degree, and 
thus constituting such excellent tools. It was 
the discovery of this property of iron, Mr. Locke 
thinks, that gave such pre-eminence to the Eu- 
ropean world over the Amierican one. 2. Its 
power of being weldedj that is, when two 

Sieces are made very hot and applied t<^ether 
y hammering, they unite completely, unless 
any scale of iron intervenes ; and to prevent this 
it IS usual for smiths to dip the very hot bar in 
sand, a little of which fuses into fluid glass with 
the scale, and is squeezed out from between tlie 
uniting parts bjr the force of hammering. 8. Its 
power of acquiring magnetism. 

It is however to be wished that gold or silver 
were discovered in as great quantity as iron, 
since these metals being indestructible by expo- 
sure to air, water, fire, or any common acids, 
would supply wholesome vessels for cookery, so 
much to be desired, and so diflScult to obtain, 
and would form the most light and durable cov- 
erings for houses, as well as indestructible fire- 
grates, ovens, and boiling vessels. See additional 
notes. No. XVIII. on Steel. 

Last MicheWs hands, 1. 193. The discoveiy of 
the magnet seems to have been in very early 
times; it is mentioned by Plato, Lucretius, 
Fliny, and Galen, and is said to have taken its 
name of magnes from Magnesia, a sea-port of 
ancient Lybia. 

s. As every piece of iron which was made mag- 
netical by the touch of a magnet became itself a 
magnet, many attempts were made to improve 
these artificial magnets, but without much suc- 
cess till Servingdon Savary, Esq. made them of 
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With points directed to the polar itare 

In one long line extend the tempered bars ; 

Then thrice and tlirice with steady eye he 

guides, 
And o*er the adhesiye train the magnet slides ; 



hardened steel bars, which were so powerful 
tliat oue of them weighing three pounds aver- 
dupois would lift another of the same weight. 
Philos. Trans. 

After this Dr. Knight made very successful 
experiments on this subject, which though he 
kept his method secret, seems to have excited 
others to turn their attention to magnetism. 
At this time the Rev. Mr. Michell invented 
an equally efficacious and more expeditious way 
of ma^ng strong artificial magnets, which he 

Eublished in the end of the year 1750, in which 
e explained his method of what he called " the 
double touch,'* and which, since Dr. Knight's 
method has been known, appears to be some- 
what different from it. 

This method of rendering bars of hardened steel 
magnetical consists in holding vertically two or 
more ma£netic bars nearly pturallel to each other 
with their opposite poles very near each other, 

Sut nevertheless separated to a small distance,) 
ese are to be elided over a line of bars laid 
horizontally a few times backward and forward. 
See Michell ou Magnetism, also a detailed ac- 
count in Chambers's Dictionary. 

What Mr. Michel! proposed by this method 
was to include a very small poition of the hori- 
zontal bars, intended to be made magnetical, be- 
tween the joint forces of two or more bars al- 
r«tdy magnetical, and by sliding them from end 
to end every part of the line of bars became suc- 
cessively included, and thus bars possessed of a 
very small degree of ma^etism to begin with, 
would in a few times slidmg backwards and for- 
wards make the other ones much more magne- 
tical than themselves, which are then to be 
taken up and used to touch the former, which 
are in succession to be laid down horizontally in 
aline. 

There is still a great field remains for future 
discoveries in magnetism both in respect to ex- 
periment and theory ; the latter consists of 
vague conjectures the more probable of which 
are perhaps those of £pinus, as they assimilate 
it to electricity. 

One conjecture 1 shall add, viz. that the po- 
larity of magnetism may be owing to the earth's 
rotatory motion. If heat, electricity, and mag- 
netism are supposed to be fluids of different 
gravities, heat being the heaviest of them, elec- 
tricity the next heavy, and magnetism the 
lightest, it is evident that by the quick revolu- 
tion of the earth the heat will be accumulated 
most over the line, electricity next beneath this, 
and that the magnetism will be detruded to the 
poles and axis of the earth, like the atmosphere of 
common air and of inflammable gas, as explain- 
ed in the note on Canto 1. 1. 123. 

Electricity and heat will both of them displace 
magnetism, and this shows that they may gra- 
vitate on each other ; and hence when too great 
a quantity of the electric fluid becomes accumu- 
lated at tne poles by descending snows, or other 
unknown causes, it may have a tendency to 
rise towards the tropics by its centrifugal force, 
and produce the northern lights. See additional 
notes, No I. 



The obedient steel with living husttnct 
And veers for ever to the pole it loves. 
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^ Hail, adamantine sted ! magnetic lord ! 
King of the prow, the plowshare, and the 

sword ! 
True to the pole, by thee the pilot guides 
His steady helm amid the struggling tides, 
Braves with broad sidl the Immeasurable sea, 
Cleaves the dark air, and asks no star bat 

thee.— 
By thee the plowshare rends the matted plain. 
Inhumes in level rows the living grain ; 
Intrusive forests quit the cnhured ground, 809 
And Ceres laughs with golden fillets crown'd. 
O'er resUess realms when scowling discord flii^ 
Her snakes, and loud the din of battle rings ; 
Expiring strength, and vanquish'd courage fbel 
Thy arm resistless, adamantine steel ! 

4. " Hence in fine streams diffusive add flow, 
Or wing'd with fire o'er earth's fidr bosom 

blow; 
Transmute to glittering flints her dialky lands, 
Or sink on ocean's bed in countless sands. 
Hence silvery selenite her crystal moulds. 
And soft asbestos smooths his silky folds ; 880 
His cubic forms phosphoric floor prints. 
Or rays in spheres his amethystine tints. 
Soft cobweb clouds transparent onyx spreads. 
And playful agates weave their colour'd threads; 
Gay pictured mochoes glow with landsci^pe- 

dyes. 
And changeful opals roll their lucid eyes ; 

JDjffudve addsJlowX Sid. The production sf 
marine acid from decomposing vegetable and 
animal matters with vital air, and of nitrooa 
acid from azote and vital air, the fonner of 
which is united to its basis by means of the ex- 
halations from v^etable and animal matters^ 
constitute an analogy which induces us to l»> 
lieve that many otiier acids have either tlMir 
bases or are united to vital air by means of soims 
part of decomposing vegetable and "^'Unt' 
matters. 

The great quantities of flint sand, Trhethcr 
formed in mountains or in the sea, would ap- 

nto derive its acid from the new world, as 
I found above the strata of lime- stone and 
granite which constitute the old world, and as 
the earthy basis of flint is probably calcareous^ a 
great part of it seems to be produced by a con- 
junction of the new and old world ; the recnrements 
of air breathing animals and vegetables probabhf 
afford the acid, and the shells of marine animau 
the earthy basis, while another part may have 
derived its calcareous part also from the decom- 
position of vegetable and animal bodies. 

The same mode of reasoning seems applieaUe 
to the siliceous stones under various names, as 
amethyst, onyx, agate, mocboe, opal, &c. whidi 
do not seem to have undergone any process from 
volcanic fires, and as these stones only difier 
from flint by a greater or less admixture of ai^il- 
laceous and cucareous earths. The different 
proportions of which in each kind of stone may 
be seen in Mr. Kirwan's valuable Elements <tf 
Mineralogy. See additional notes, No. XIX. 
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Blue lambent light around the sapphire plajrs, 
Bright rubies blush, and living diamonds blaze. 

** Thus, for attractive earth, inconstant Jove 
Masked in new shapes forsook his realms above- 
First her sweet eyes his eagle form beguiles, 231 
And Hebe feeds him with ambrosial smiles ; 
Next the changed god a cygnet's down assumes, 
And playful Leda smooths bis glossy plumes; 
Then glides a silver serpent, treacherous guest ! 
And fair Olympia folds him in her breast ; 
Now lows a milk-white bull on A&ic*s strand, 
And crops with dancing head the daisy'd land.— 
With rosy wreaths Europa's hand adorns 
His fringed forehead, and his pearly horns ; 340 
Ltight on his back the sportive damsel bounds, 
And pleased he moves along the flowery grounds ; 
Bears with slow step his beauteous prize aloof. 
Dips in the lucid flood his ivory hoof; 



Living diamonds blaze, 1. 228. Sir Isaac New- 
ton having observed the great power of refrac- 
ting light, which the diamond possesses above 
aH other crystallized or vitreous matter, conjec- 
tured that it \Vas an inflammable body in some 
manner congealed. Insomuch that all the light 
is reflected which faUs on any of its interior sur- 
faces at a greater angle of incidence than 24} de- 
grees ; whereas an artificial gem of glass does 
not reflect any light from its hinder surface, un- 
less that surface is inclined in an angle of 41 deg. 
Hence the diamond reflects half as much more 
light as a fieictitious gem in similar circumstan- 
ces ; to which must be added its great transpa- 
rency, and the excellent polish it is capable of. 
The diamond had nevertheless been placed at the 
head of crystals or precious stones by the mine- 
ralogists, till Bergman ranged it of late in the 
combustible class of bodies, because by the focus 
of Villette's burning mirror it was evaporated 
by a heat not much greater than will melt silver, 
and gave out light. Mr. Hoepfner however 
thin1» the dispersion of the diamond by this 
great heat should be called a phosphorescent eva- 
poration of it, rather than a combustion ; and 
from its other analogies of crystallization, hard- 
ness, transparency, and place of its nativity, 
wishes again to replace it amongst the precious 
stones. Observ. sur la Physique, par Rozier, 
Tom. -XXXV. li. 448. See new edition of the 
Translation of Cfronsted, by De Costa. 

Inconstant Jove, 1. 229. The purer air or 
ether in the ancient mythology was represented 
by Jupiter, and the inferior air by Juno ; and 
the conjunction of these deities was said to pro- 
duce the vernal showers, and procreate all things, 
as is further spoken of in Canto III. 1. 204. It 
is now discovered that pure air, or oxygene, 
uniting with variety of bases, forms the various 
kinds of acids ; as the vitriolic acid from pure 
air and sulphur ; the nitrous acid fcom pure air 
and phlogistic air, or azote; and carbonic acid, 
(or fixed air,) from pure air and charcoal. Some 
of these affinities were perhaps portrayed by the 
Magi of Egypt, who were probably learned in 
chemistry, in their hieroglyphic pictures before 
the invention of letters bv the loves of Jupiter 
with terrestrial ladies. And thus physically as 
well l^l metaphysically might be said « Jovis 
omnia plena.' 



Then wets his velvet knees, and wading laves 
His silky sides amid the dimpling waves. 
While her fond train with beckoning hands 

deplore, [shore ; 

Strain their blue eyes, and shriek along the 
Beneath her robe she draws her snowy feet. 
And half-reclining on her ermine seat, 250 

Round his raised neck her radiant arms she 

throws, 
And rests her fair cheek on his curled brows ; 
Her yellow tresses wave on wanton gales. 
And bent in air her azure mantle sails. 
■—Onward he moves, applauding Cupids guide, 
And skim on shooting wing the shining tide ; 
Emerging Tritons leave their coral caves, 
Sound their loud conchs, and smooth the cir- 
cling waves. 
Surround the timorous beauty, as she swims. 
And gaze enamour*d on her silver limbs. 260 
Now Europe's shadowy shores with loud 

acclaim, 
Hail the fair fugitive, and shout her name ; 
Soft echoes warble, whispering forests nod, 
And conscious nature owns the present God. 
Changed from the bull, the rapturous god 

assumes 
Immortal youth, with glow celestial blooms. 
With lenient words her virgin fears disarms. 
And clasps the yielding beauty in his arms ; 
Whence kings and heroes own illustrious birth. 
Guards of mankind and demigods on earth. 270 

VI. '* Gnomes ! as you pass'd beneath the 

labouring soil. 
The guards and guides of nature's chemic toil, 
You saw, deep-sepulchred in dusky realms. 
Which earth's rock-ribbed ponderous vault o'er- 

whelms. 
With self-bom flres the mass fermenting glow. 
And flame-wing' d sulphurs quit the earths 

below. 
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Hence ductile clays in wide exjmnsion 

spread. 
Soft as the cygnet's down, their snow-white 

bed; 
With yielding flakes successive forms reveal. 
And change obedient to the whirling wheel. 280 



ffith seJf-bom fires. 1. 276. After the accumu- 
lation of plains and mountains on the calcareous 
rocks or granite which had been previously rais- 
ed by volcanic flres, a second set of volcanic fires 
were produced by the fermentation of this new 
mass, which after the salts or acids and iron had 
been washed away in part by elutriation, dis- 
sipated the sulphurous parts which were insol- 
nble in water ; whence argillaceous and siliceous 
earths were left in some places ; in others, bitu- 
men became sublimed to the upper part of the 
stratum, producing coals of various degrees of 
purity. 

Hence ductile clays. 1. 277. See additional 
notes, No. XX. 
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Firtt Cbifia'* mum, with mrlj art elate, 
Fonn'4 tlie gay tea-pot, and the plcturfd plate ; 
Saw with illumined brow and dazzled eyes 
In the red stove vitreecent ool9tin rise ; 
Speck'd her tall beakers with enamel'd stars. 
Her monster-josses, and gigantic jars ; 
Smear'd her huge dn^ons with metallic hues, 
With golden purples, and oobaltio blues ; 
Bade on wide hills her porcelain castles glare, 
And gUoed pagodas tremble in the air. 290 

'* Etruria ! next beneath thy magic hands 
Glides the quick whed, the plastic clay expands, 
Nerved with fine touch, thy fingers (as it turns) 
Mark the nice bounds of vases, ewem, and urns ; 
Round each fair form in lines immortal trace 
Unoopied beauty, and ideal grace. 

" Gnomes ! as you now dissect with hammers 
fine 
The granite-rock, the nodul'd flint calcine ; 
Grind with strong arm the circling chertz be- 
twixt. 
Your pure Ka-<»-lin8 and Pe-tun-tses mixt; SOO 
0*er each red saggar's burning cave preside. 
The keen eyed fire-nymphs blazing by your 
side ; [smile, 

And pleased on Wedgwood ray your partial 
A new Etruria decks Britannia's isle.— 



Saw with mummed brow. 1. 28S. No colour is 
distinguishable in the red-hot kiln but the red 
itself, till the workman introduces a small piece 
of dry wood, which by producing a white name 
renders all the other colours visible in a mo- 
ment. 

With goldenpurplet, 1. 288. See additional 
notes, Ko. XXI. 

Etruria ! next, 1. 291. Etruria may perhaps 
vie with China itself in the antiquity of its arts. 
The tiroes of its greatest splendour were prior to 
* the foundation of Rome, and the reign of one of 
its best princes, Janus, was the oldest epoch the 
Romans knew. The earliest historians speak of 
the Etruscans as being then of high antiquity, 
most probably a colony from i^cenicia, to which 
a Pelasgian colony acceded, and was united 
soon after Deueali<m*s flood. The peculiar cha- 
racter of their earthen vases consists in the ad- 
mirable beauty, simplicity, and diversity of 
forms, which continue the best models of taste 
'to the artists of the present times ; and in a spe- 
cies of non-vitreous encaustic painting, which 
was reckoned, even in the time of Pliny, among 
.the lost arts of antiquity, but which has lately 
.been recovered by the ingenuity and industry of 
JIfr. Wedgwood. It is supposed that the prin- 
cipal BumufiEictories were atwut Nola, at the foot 
of Vesuvius ; for it is in that neighbourhood 
that the greatest quantities o{ antique vases have 
been found ; and it is said that the general taste 
of the inhalntants is apparently influenced by 
them ; insomuch that strangers coming to Na- 
ples, are oimimonly struck with the diversity 
' and degaace even of the most ordinary vases for 
flommon uses. See D'Hancarville's prelimi- 
nary discourses to the magnificent collection of 
EtmaoanTaaes, published by Sir WiUiam Ha- 
milton. 



Ckarm'd by your touch, the flint HquoaccBt 

pour% 
Through finer sieves, and falls in whiter showera; 
Charm'd by your touch, the kneaded day t«. 

fines. 
The biscuit hardens, the enamel shines ; 
Each nicer mould a softer featui« drinks, a09 
Tlie bold Cameo speaks, the soft Intaglio thinks. 

« To call the pearly drops from Pity's eye. 
Or stay Despair's disanimating sigh. 
Whether, O trieud of art ! the gem yon mould 
Rich with new taste, with ancient virtue bold ; 
Form the poor fetter'd slave on bended knee 
From Britain's sons imploring to be free ; 
Or with fiiir Hope the brightening scenea im- 
prove, 
And cheer the dreary wastes at Sydney-core ; 
Or bid Mortality rejoice and mourn S19 

O'er the fine forms on Portland's mystic urn.— 

'* Here^ by fallen columns and disjoin*d 
arcades. 
On mouldering stones, beneath deciduous shades, 
Sits humankind in hieroglyphic state. 
Serious, and pondering on their changeful state ; 
While with inverted torch and swimming 

eyes. 
Sinks the fair shade of mortal life, and dies. 
There the pale ghost through death's wide por- 
tal bends 
His timid feet, the dusky steep descends : 
With smiles assuasive Love Divine invites. 
Guides on broad wing, with torch upllftted 
lights i S90 

Immortal Li£e, her hand extending, oourta 
The lingering form, his tottering step supports ; 
Leads on to Pluto's realms the dreary way. 
And gives him trembling to elysian day. 
Beneath, in sacred robes the priestess dress'd. 
The coif close-hooded, and the fluttering vest. 
With pointing finger guides the initiate youth. 
Unweaves the many-colour'd veil of truth. 
Drives the profiuie from mystery's boltei 

door. 
And silence guards the Eleusinian lore.— 340 



From the poor fettered dove, 1. 315. Alluding 
to two cameos of Mr. Wedgwood's manulitc- 
ture ; one of a slave in chains, of which he dis- 
tributed many hundreds, to excite the humane 
to attend to and to assist in the abolition of tbt 
detestable traffic in human creatures ; and the 
other a cameo of Hope attended by Peace, and 
Art, and Labour ; which was made of day from 
Botany Bay, to which place be sent many of 
them to show the inhabitants what their mate^ 
rials would do, and to encourage their industry. 
A print of this latter medallion is prefixed to 
Mr. Stockdale's edition of Philip's Expedition 
to Botany Bay, with some verses which are !»• 
serted at the end of the additional notes. 

Portiand^s mvstic urn* L S20. See additional 
notes, No. Xa.II. 
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Canto m VlSOCTATION. 

« Whether, O Mend of art ! yoar gems d^re 
Fine forms from Greece, and fabled gods revive ; 
Or bid from modern life the portrait breathe, 
And bind round honour's brow the laurel 

wreath; 
Buoyant shall sail, with fame's historic page, 
£ach fair medallion o*er the wrecks of age ; 
Nor time shall mar; nor sted, nor fire, nor 

rust 
1 ouch the hard polish of the immortal bust. 



<< Hence sable coal his massy couch extends. 
And stars of gold the sparkling pyrite blends ; 
Hence dull-eyed naphtha poilrs his pitchy 

streams, S51 

And jet uncolour'd drinks the solar beams, 
Bright amber shines on his electric throne, 
And adds ethereal lustres to his own. 
— Led by the phosphor-light, with daring tread 
Immortal Franklin sought the fiery bed ; 
Where, nursed in night, incumbent tempest 

shrouds 
His embryon thunders in circumfluent douds. 
Besieged with iron points their airy cell. 
And pierced the monsters slumbering in the 

shell. S60 

. ** So, borne on sounding pinions to the west, 
When tyrant-power had built bis eagle nest ; 
While from his eyry shriek*d the famish*d brood, 
Clench'd their sharp claws, and champ'd their 
beaks for blood, 



Fine forms from Greece, 1. 842. In real stones 
or in paste or soft coloured glass, many pieces of 
exquisite workmanship were produced by the 
ancients. Basso-relievos of viurious sizes were 
made in coarse brown earth of one colour ; but 
of the improved kind of two or more colours, 
and of a true porcelain texture, none woto made 
by the ancients, nor attempted, I believe, by 
tne modems, before those of Mr. Wedgwood s 
manufactory. 

Hence xime coaL 1. S49. See additional notes, 
No. XXIII, on coal. 

Bright amber shines, L SdS. Coal has probabi v 
all been sublimed more or lees from the ciay, with 
which it was at first formed in decomposing 
morasses; the petroleum seems to have been 



Immortal -FrankKn wateh*d the callow crew. 
And «tabb*d the struggling vampires, ere they 

flew. 
—The patriot-flame with quick contagion ran« 
*Hill lighted hill, and man electrised man ; 
Her heroes Slain awhile Columbia mourn*d, * 
And crown'd with laureb Liberty retum'd. 370 



<* The warrior, Liberty, with bending sails . 
Helm'd his bold course to fair Hiberhia*s vales ; 
•—Firm as he steps along the shouting lands, 
Lo! Truth and Virtue range their radiant 

bands; 
Sad Superstition waik her empire torn. 
Art plies his- oar, and Conuneree pours hw 

horn. 

" Long had the giant-form on Galliik's plains 
Inglorious slept, unconscious of his chains ; 
Round his large limbs were wound a thousand 

strings 
By the weak hands of confessors and kings; 880 
O'er his closed eyes a triple veil was bound, 
And steely rivets lock*d him to the ground ; 
While stem Bastile with iron-cage inthralls 
His folded limbsy and hems in marble walls. 
— Touch*d by the patriot-flame, he rent amazed 
The flimsy bonds, and round and round him 

gazed; 
Starts up from earth, above tiie admiring throng 
Lifts his colossal form, and towers along ; 
High o*er his foes his hundred arms he rears, 
Plowshares his swords, and pruiilng hooks his 

spears; 890 

Calls to the good and brave with voice, that rolls 
Like heaven *s own thunder round the echoing 

poles; 
Gives to the winds his banner broad unfurPd, 
And gathers in its shade the living world ! 

VII. « Gnomes ! yon then taught volcanic 
airs to force 
Through bubbling lavas their resistless course. 



/mmotMM x-rantcwt, L 850. See note on Canto 
I. 1. 888. 

WTiile stem BastUe, 1. 88& "We descended 

..».^*^ ««^ ^-n^o».^4 -««»« «« ..,^«:^» -♦«.*- ^t^ great difficulty into the dungeons, which 

"^!^^ condensed again in iupjrior strata, ^^ ^ y^^ / ^^ standingupright ; and 

and a still finer kind of oil, as naphtha, has nro- "'"'' *««w r^/^r ^T,. ^5 li J?Ln,« ^«» 

KoM« 1,0^ fi.! *-«tl^««L:« ^«r« ^Hi; J!!i :« T4 ^e« 80 dark that we were obliged at noon-day 

bably had the s^ origin. Some of these liqmd to visit them by the light of a ctndle. We saw. 

jils have a^^n lost their more volatile parts, and ^^^ jj^^^f ^^ ^iJ^ ^ ^^^^l the prison- 

^3?n?^ tnh J?S nf !Sf ;^* •' TL"^^' •" were fastened bv^Sr /ecks to the waUs of 
accordmg tothe pmrtty of the original fossil oiL ^ . ^^ many o/which being below the level 

«^^t?JK.^tSr^p*iwTwh f^^ ^^ of the watir we« in a constant state of humidi- 

SS^Wnlft ^^U ' J^J« ^- ^^^^iTw ty ; fr<n^ which issued a noxious vapour, which 

S?p|/SlSl^i/™LT^^J «,! J™^^^^ ^OT^ tha^ «««5 extinguished the can'Ses. Since 

lanH .Sf^n L^wl,^^Si«S^ ?jr^* ^^ tl^e destmction of the building many subterrane- 

Sn?,.^!]!^ O J i^^SS?I^^*2 in^r^^ ^ ceUs have been discovert under a piece of 

l^^t^I^'f^\^Ji^^ZJ^t r^^ -^^ ^' ground, which seemed only a bank of soli^ earth 
call all these fossU oils are shown to contain the Z^, W^ v xa » ^J^^ ♦i.:- «.;««« i.««-» 



acid of amber, which evinces the identity of their 
origin. If a piece of amber be rubbed it attracts 
straws and hairs, whence the discovery of elec- 
tricity, and whence its name, from dectron Uie 
Greek word for amber. 



before the horrid secrets' of this prison-house 
were disclosed. Some skeletons were found ia 
these recesses with irons still fostened to their 
decayed bones." Letters from France, by H. 
M. WiUiams, p. 84. 
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O'er the bro«d walls of rifled granite climb, 
And pierce the rent roof of incumbent lime. 
Round sparry caves metallic lustres fling, 
And bear phlogiston on their tepid wing. 400 

** Hence glow, refulgent tin ! thy crystal 

grains, 
And tawny copper shoots her azure veins ; 
Zinc lines his fretted vault, with sable ore. 
And dull galena teasellates the floor ; 
On vermil beds in Idria's mighty caves 
The living silver rolls its ponderous waves ; 
With gay refractions bright platina shines. 
And studs with squander*d stars his dusky 

mines; 
Long threads of netted gold, and silvery darts. 
Inlay the lazuli, and pierce the quartz ;— 410 
—Whence roof 'd with silver bc»m'd Peru, of 

old. 
And hapless Mexico was paved with gold. 

** Heavens ! on my sight what sanguine 
c<dours blaze ! 
Spain's deathless shame ! the crimes of modem 
days! 



Arid jnerce the rent roof, 1. Sd8. The granite 
i-ocks and the limestone rocks have been cracked 
to very great depths at the time they were raised 
up by subterranean fires; in these cracks are 
found most of the metallic ores, except iron and 
perhaps manganese, the former of which is gen- 
erally found in horizontal strata, and the latter 
generally near the surface of the earth. 

Philosophers possessing so convenient a test 
for the discovery of iron by the magnet, have 
long since found it in all vegetable and animal 
matters ; and of late Mr. Steele has discover- 
ed the existence of manganese in ve^table ashes. 
Scheele, 56 mem. Stodc. 1774. KLirwan. Min. 
Sd3. Which accounts for the production of it 
near the surface of the earth, and thence for its 
calciform appearance, oir union with vital air. 
Bergman has likewise ishown, that the lime- 
stones which become bluish or dark coloured 
when calcined, possess a mixture of manganese, 
and are thence inferable as a cement to other 
kind's of lime. 2 Bergman, 229. Which im- 
pregnation with manganese had probably been 
received from the decomposition of superincum- 
bent vegetable matters. 

These cracks or perpendicular caverns in the 
granite or limestone pass to unknown depths ; 
and it is up these channels that I have endeav- 
oured to show that the steam rises which be- 
comes afterwards condensed, and produces the 
warm springs oi this island and other parts of 
the worlds (See note on Fucus, vol. II.) And 
up these cracks I suppose certain vapours arise, 
which either alone, or by meeting with some- 
thing descending into them from above, have 
produced most of the metals ; and several of the 
materials in which they are bedded. Thus the 
ponderous earth, Barytes, of Derbyshire, is 
found in these cracks, and is stratified frequently 
with lead ore, and frequently surrounds it. 
This ponderous earth has been found by Dr. 
Hoepfner in a granite in Switzerland, and may 
have thus been sublimed from immense dep^ 



When avarice, shrouded in reUgioo's robe, 
Siil*d to the west, and iUughter*d half tka 

globe; 
WhUe superstition, stalking by his side, 
Mock'd the loud groan, and lap*d the bloody 

tide; 
For sacred truths announced her finenxied 

dreams, 
Andtum'd to night the sun's meridian beama.— 
Hear, oh, Britannia ! potent queen of isles, 421 
On whom fair art, and meek religion wnnf^f^ 
Now Afric's coasts thy craftier sons invade. 
And theft and murder take the garb of trade ! 
—The slave, in chains, on supplicating knee, 
Spreads his wide arms, and lifts his eyea to 

thee ; 
With hunger pale, with wounds and toil op- 

press*d, [rmt; 

' Are we not brethren?* sorrow choaln tb» 
—Air ! bear to heaven upon thy azure flood 
Their innocent cries !— Earth ! cover not thdr 

blood! 480 

VIII. << 'mien heaven's dread justice smitM 
in crimes o'ergrown 
The blood-nursed tyrant on his purple throne* 



by great heat, and have obtained its carbonic or 
vitriolic acid from above. Annales de Chhnie. 
There is also reason to conclude that sometbing 
from above is necessary to the formation nf 
many of the metals : at Hawkestone in Shrop- 
shire, the seat of Sir Richard Hill, there is an 
elevated rock of siliceous sand which is coloured 
green with copper in many places high in the 
air ; and I have in my possession a specimen of 
lead formed in the cavity of an iron nodule, and 
another of lead amid spar from a crack of a 
coal-stratum; all which countenance the mo- 
dern production of those metals from descend- 
ing materials. To which should be added, tliat 
the highest mountains of granite, which have 
therefore probably never been covered with ma- 
rine productions on account of their early eleva- 
tion, nor with vegetable or animal matters on 
account of their great coldness^ contain no me- 
tallic ores, whilst the lower ones contain copper 
and tin in their cracks or veins, both in Saxony, 
Silesia, and ComwalL Kirwan*s Mineral, p. 
874. 

The transmutation of one metal into another, 
though hitherto undiscovered by the alchymlsts, 
does not appear impossible; such transmuta- 
tions have been supposed to exist in nature, thus 
lapsis calami naris may have been produced from 
the destruction of lead-ore, as it is general^ 
found on the top of the veins of lead, where it 
has been calcined or united with air, and because 
masses of lead-ore are often found entirdy in- 
closed in it. So silver is found mixed in almost 
all lead-ores, and sometimes in separate filaments 
within the cavities of lead-ore, as I am informed * 
by Mr. Michell, and is thence probably a j[Mirtial 
transmution of the lead to silver, the rapid pro- 
gress of modem chemistry havins shown the 
analc^ between metallic calces and acids, . may 
lead to the power of transmuting their bases : « 
discovery much to be wished. 
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Gnomes i yoar bold 

outstretch, 
And urge the vengeance o*er the guilty wretch. 
Thus when Cambyses led his barbarous hosts 
From Persia's rocks to Egypt's trembling coasts, 
Defiled each hallow'd fane, and sacred wood, 
4.nd, drunk with fury, swell' d the Nile with 

blood ; 
Waved his proud banner o'er the Theban states. 
And pour'd destruction through her hundred 

gates ; 440 

In dread divisions march'd the marshal'd bands, 
And swarming armies blackened all the lands, 
By Memphis these to Ethiop's sultry plains, 
And those to H^mon's sand-incircled fanes. 
Slow as they pass'd the indignant temples 

frown' d. 
Low curses muttering from the vaulted ground ; 
Xiong ailes of cypress waved their deepen'd 

glooms, [tombs ; 

And quivering spectres grinn'd amid the 
Prophetic whispers breathed from Sphinx's 

tongucj 449 

And Memnon's lyre with hollow murmurs rung; 
Burst from each pyramid expiring groans, 
And darker shadows stretch'd their lengthen'd 

cones. 
Day after day their deathful rout they steer. 
Lust in the van, and rapine in the rear. 

** Gnomes ! as they march'd, you hid the 

gather'd fruits. 
The bladed grass, sweet grains, and mealy roots ; 
Scared the tired quails, that journey o'er their 

heads, 
Retain'd the locusts in their earthy b^ds ; 
Bade on your sands no night-born dews distil, 
Stay'd with vindictive hands the scanty rilL 460 
Loud o'er the camp the fiend of famine shrieks, 
Calls all her brood, and champs her hundred 

beaks ; 



Thus when CarrUn/ses. 1. 435. Cambyses march- 
ed one army from Thebes, after having over- 
turned the temples, ravaged the country, and 
deluged it with blood, to subdue Ethiopia ; this 
army almost perished by famine, insomuch, 
that they repeatedly slew every tenth man to 
supply the remainder with food. He sent 
another army to plunder the temple of Jupiter 
Ammon, which perished, overwhelm'd with 
sand. 

ExpmTig groans, 1. 451. Mr. Savery or Mr. 
Volney, in his travels through Egypt, has given 
a curious description of one of the pyramids, 
with the operose method of closing them, and 
immuring the body, (as they supposed,) for six 
thousand years. And has endeavoured firom 
thence to show, that, when a monarch died, 
several of his favourite courtiers were indosed 
alive with the mummy in these great masses of 
stone- work; and had food and water conveyed 
to them, as long as they lived, proper apertures 
being left for tms purpose, and for the admission 
of air, and for the exdusion of any thing oiFen- 
■ivoc 



O'er ten 6quare leagues her pennons broad ex- 
pand. 
And twilight swims upon the shuddering sand ; 
Perch'd on her crest the griffin discord dings, 
And giant murder rides between her wings ; 
Blood from each clotted hair, and homey quill. 
And showers of tears in blended streams distil ; 
High poised in air her spiry neck she bends, 469 
RoUs her keen eye, her dragon-claws extends, 
Darts from above, and tears at each fell swoop 
With iron fangs the decimated troop. 



« 



Now o'er their head the whizzing whirl- 
winds breathe. 
And the live desert pccnts, and heaves beneath ; 
Tinged by the crimson sun, vast columns risei . 
Of eddying sands, and war amid the skies. 
In red arcades the billowy plain surround. 
And whirling turrets stalk along the ground. 



And whirling turrets, 1. 478. ** At one o'dock 
we alighted among some acacia trees at Waadi el 
Halboub, having gone twenty-one miles. We 
were here at once surprised and terrified by a 
sight surely one of the most magnificent in the 
world* In that vast expanse of desert, from 
W. to N. W. of us, we saw a number of prodi- 
gious pillars of sand at different distances, at 
times moving with great celerity, at others 
stalking on with a majestic slowness ; at inter- 
vals we thought they were coming in a very few 
minutes to overwhelm us ; and small quantities 
of sand did actually more than once reach us. 
Again they would retreat so as to be almost out. 
of sight, their tops reaching to the very clouds.. 
There the tops often separated from the bodies^ 
and these, once disjoined, dispersed in the air, 
and did not appear more. Sometimes they were 
broken in the middle, as if struck with largo 
canon-shot. About noon they began to advance 
with considerable swiftness upon us, the wind 
being very strong at north. Eleven of them 
ranged along side of us about the distance of 
three miles. The greatest diameter of the larg- 
est appeared to me at that distance as if it would 
measure ten feet. They retired from us with a 
wind at S. E. leaving an impression upon mv 
mind to which I can give no name, though 
surely one ingredient in it was fear, with a con- 
siderable deal of wonder and astonishment. It 
was in vain to think of flying ; the swiftest 
horse, or fastest sailing ship, could be of no use 
to can*y us out of this danger ; and the full per-^^ 
suasion of this riveted me as if to the spot where 
I stood. 

** The same appearance of moving pillars of 
sand presented themsdves to us this &y in form 
and disposition like those we had seen at Waad 
Halboub, only they seemed to be more in num- 
ber and less in size. They came several times 
inll dii*ection dose upon us, that is, I beliieve, 
within less than two mlles» They began imme- 
diately after sun rise, like a thick wood and al- 
most darkened the sun. His rays shining 
through them for near an hour, gave them an 
appearance of pillars of fire. Our people now 
became desperate, the Greeks shrieked out and 
said it was the day of judgment ; Ismael pro- 
nounced it to be hell ; and the Turcorories, that 
the world was on ^re," Brace's Travelsi Vok 
IV. p. 66S-666. 



^8 

^•lx>ng ranks la rain their thinlnf blades 

extend, 
To demon-gods their knees unhallow*d bend. 460 
Wheel in wide cirde, form in boUow square, 
And now they front, and now thej fly the war, 
I^erce the deaf tempest with lamenting cries. 
Press their parch'd lips, and close their blood- 

shot eyes. [powers, 

—Gnomes ! o'er the waste you led your myriad 
Climb'd on the whirls, and aim*d the flinty 

showers ! 
Onward resistless rolls the infuriate surge. 
Clouds follow clouds, and mountains mountains 

urge; 
Ware orer wave the driving desert swims. 
Bursts o*er their heads, inhumes their struggling 

limbs ; 490 

Man mounts on num, on camels camels rush, 
Hosts march o'er hosts, and nations nations 

crush,— 
Wheeling in air the winged islands fall, 
And one great earthy ocean covers all !— 
Then ceased the storm, — Night bow'd hlf 

Ethiop brow 
To earth, and llsten'd to the groans below,— 
Grim horror shook, — awhile the living hill 
Heaved with convulsive throes,- and all was 

ttiU! 

IX << Gnomes ! whose fine forms, impassive 

as the air, 
Shrink widi soft sympathy lor human care ; 500 
Who glide unseen, on printless slippers borne, 
Bmieath the waving grass, and nodding com ; 
Or lay your tiny limbs, when noon-tide warms. 
Where diadowy cowslips stretch their golden 

aims,— 
So, mark'd on orreries in ludd signs, 
Starr'd with bright points the mimic zodiac 

shines; 
Borne on fine wires amid the pictured skies 
With ivory orbs the planets set and rise ; 
Round the dwarf earth the pearly moon is roU'd, 
And the sun twinkling whirls his rays of 

gold. 610 

Call your bright myriads, march your mailed 

hosts, [coasts ; 

With spears and hdmets glittering round the 
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, Thick as the hairs, whSc^ rear the lton*a 
I Or fringe the boar, that bays tlM hnatflr-tFain ; 
Watch, where proud surges brsak tlMir treache- 
rous mounds. 
And sweep resisUess o'er die cnltorM grounds ; 
Such as ere while, impell'd o'er Bdg^'a pUin, 
RoU'd her rich ruins to the insatiate mnin ; 
With piles and piers the ruffian waves- eogaga. 
And bid indignant ocean stay his ngt. 



From this account it would appear, that the 
eddies of wind were owing to the long range of 
broken rocks, which Iwunded one side of the 
sandy desert, and bent the currentsrof air, which 
struck against their sides ; and were thus Ifke 
the eddies in a stream of water, which falls 
against oblique obstacles. This ezj^anation is 
probably the true one, as these whirlwinds were 
not attended with rain or lightning like the tor- 
nadoes <^ the West Indies. 

So mark'd an orreries, L 505. The first orrery 
was constructed by a Mr. Rowley, a ihathema- 
tician bom at Litchfield ; and so named from 
his patron the £aii of Orrery. Johnson's Dic- 
tionary. 



« Where, girt with clouds, the riltod 

tain yawns. 
And chills with length of shade die gelid lawns, 
Climb the rude steeps, the granite-dlfli attr rou nd, 
Piotw with steel points, with wooden wedges 

wound ; • • ■ 

Break into clays the soft volcanic slags. 
Or melt with acid airs the marble crage ; 
Crown the green summits with adTenteraos 

flocks, [rodok 

And charm with novel flowers the wondering 
—So when proud Rome the Afrie W Mflu g 

braved, 
And high on Alps his crimson banner wmrcd ; 590 
While rocks on rocks their beetlii^ brows o^ 

pose 
With piny forests, and unfathom'd sncwa ; 
Onward he march'd, to Latium's velvet grovnd 
With fires and adds burst the obdurate boundy 



The granite-difi. 1. 588. On long ezpoeore 
to air tne granites or porphories of this eoniv 
try exhibit a ferruginous crust, the iron being 
calcined by the air first becomes visible, and is 
then washed away from the external martmoe, 
which becomes wmte or gray, and thus in time 
seems to decompose. The marbles seem to de- 
compose by losii^ their carbonic acid, as tike 
outside, which has been long exposed to the air, 
does not seem to effervesce so hastily with acids 
as the parts more recently broken. The Im- 
mense quantity of carbonic acid, which exists in 
the many provinces of lime-stone, if it was ex- 
tricated and decomposed, would afford chareosl 
enough for fiiel for ages, or for the prodoctlofi of 
new v^etable or animal bodies. The Toleaide 
slags on Mount Vesuvius are said by Bf. Ferbei^ 
to be changed Into clay by means of the sulphnr- 
acid, and even pots made of clay and burnt or 
vitrified are said by him to be a^n reducible to 
ductile day by the volcanic steams. Ferber's 
Travels through Italy, p. 160. See additional 
notes, No. XXIV. 

Wooden ivedges wound, L 524. It is usual Id 
separating lai^e mill-stones from the ailioeous 
sand-rodcs in some parts of Derbyshire to bore 
horizohtal holes under them in a circle, and fill 
these with yegi made of dry wood, which gra- 
dually swell by the moisture of the earth, and fai 
a day or two lift up the mill-stone withovt 
breaking it. 

With Jires and acids, 1. 584. Hannibal waa 
said to erode his way over the Alps by fire and 
vinegar. The latter is supposed to allude to the 
vinegar and water which was the beverage of his 
army. In respect to the former it is not im- 
probable, bttt where wood was to be had In great 
abundance, that fires made round lime-atone 



Canto 11.] 

Wide o'er the weeping yales destruction hurrd, 
And shook the rising empire of the world. . 



X. " Go, gentle Gnomes ! resume your ver- 

nal toil, 
Seek my chill tribes, which sleep beneath the 

soil; [hands 

On gray-moss banks, green meads, or furrow'd 
Spread the dark mould, white lime, and 

crumbling sands ; 540 

Each bursting bud with healthier juices feed, 
Emerging scion, or awakened seed. 
So, in descending streams, the silver chyle 
Streaks with white clouds the golden floods of 

bile; 
Through each nice valve the mingling currents 

glide. 
Join their fine rills, and swell the sanguine tide ; 
Eaoh countless cell, and viewless fibre seek, 
Nerve the strong arm^ and tinge the blushing 

cheek. 

** Oh, watch, where bosom*d in the teeming 
earth, 649 

Green swells the germ, impatient for its birth ; 
Guard from rapacious worms its tender shoots, 
An*d drive the mining beetle from its roots ; 
With ceaseless efforts rend the obdurate clay, 
And give my vegetable babes to day ! 
—Thus when an angel-form, in light array'd. 
Like Howard pierced the prison's noisome 

shade; 
Where chain'd to earth, with eyes to heaven 

upturned. 
The kneeling saint in holy anguish mourn *d ;— 
Ray'd from his lucid vest, and halo'd brow 
O'er the dark roof celestial lustres glow, 560 
* Peter, arise!* with cheering voice he calls, 
And sounds seraphic echo round the walls ; 
Locks, bolts, and chains his potent touch obey. 
And pleased he leads the exulting sage to day. 

XI. ** You ! whose fine fingers fill the organic 

cells, 
With virgin earth, of woods ^d bones and shells ; 
Mould with retractile glue their spongy beds, 
And stretch and strengthen all their fibre- 
threads.— 



precipices would calcine them to a considerable 
depth, the night-dews or mountaiu-mists would 
penetrate these calcined parts and pulverize 
them by the force of the steam which the gen- 
erated heat would produce, the winds would 
disperse this lime-powder, and tbus by repeated 
fires a precipice of lime-stone might be destroyed 
and a passage opened. It should be added, that 
according to Ferber's observations, these Alps 
consist of lime-stone. Letters from Italy. 

Mould with retractile gliie, 1. 567. The consti- 
tuent parts of animal fibres are believed to be 
earth and gluten. These do not sejparate except 
by long putrefaction or by fire. The earth then 
effervesces with adda, and can only be converted 



V£OBTATION. sg 

Late when the mass obeys its changeful doom. 
And sinks to earth, its cradle and its tomb, 670 
Gnomes ! with nice eye the slow solution watch, 
With fostering hand the parting atoms catch. 
Join in new forms, combine with life and sense 
And guide and guard the transmigrating Ens. 



" So when on Lebanon's sequester'd height 
The fair Adonis left the realms of light, 



into glass by the greatest force of fire. The gluten 
has continued united with the earth of the bones 
above 2000 years in Egyptian mummies ; but by 
long exposure to air or moisture it dissolves and 
leaves only the earth. Hence bones long buried, 
when exposed to the air, absorb moisture and 
crumble into powder. Phil. Trans. No. 476. 
The retraetibility or elasticity of the animal 
fibre depends on the gluten ; and of these fibres 
are composed the membranes, muscles, and 
bones. Haller. Physiol. Tom. 1. p. 2. 

For the chemical decomposition of animal and 
v^[etable bodies see the ingenious work of La- 
voisier, Traits de Chimie, Tom I. p. 132. who 
resolves all their component parts into oxvgene, 
hvdro^ene, carbone, and azote, the three former 
of which belong princijKdly to vegetable, and the 
last to animal matter. 

The transmigrating Ens. 1. 674* The perpet* 
ual circulation of matter in the growth and dis- 
solution of vegetable and animal bodies seems to 
have ^iven Pythagoras his idea of the metemp- 
sycosis or transmi^*ation of spirit ; which waar 
afterwards dressed out or ridiculed in variety of 
amusing fables. Other philosophers have sup- 
posed, that there are two different materials or 
essences, which fill the universe. One of these, 
which has the power of commencing or produc- 
ing motion, is called spirit ; the other, which 
has the power of receiving and of communicat- 
ing motion, but not of l^ginniug it, is called 
matter. Tlie former of these is supposed to be 
diffused through all space, filling up the inter- 
stices of*the suns and planets, and constituting 
the gravitations of the sidereal bodies, the at- 
tractions of chemistry, with the spirit of vegeta- 
tion, and of animation. The latter occupies 
comparatively but small space, constituting the 
solid parts of the suns and planets, and their 
atmospheres. Hence these philosophers have 
supposed, that both matter and spirit are equally 
immortal and unperishable ; and that on the 
dissolution of vegetable or animal organization, 
the matter returns to the general mass of matter ; 
and the spirit to the general mass of spirit, to 
enter again into new combinations, according to 
the original idea of Pythagoras. 

The small apparent quantity of matter that 
exists in the universe compared to that of spirit, 
and the short time in which the recrements of 
animal or vegetable bodies become again vivified 
in the forms of vegetable mucor or microscopic 
insects, seems to, have given rise to another 
curious fable of antiquity. That Jupiter threw 
down a large handful of souls upon the evth, 
and left them to scramble for the few bodies 
which were to be had. 

Adonis, L 676. The very ancient story of the 
beautiful Adonis passing one half of the year 
with Venus, and the other with Proserpine 
alternately, has had variety of interpretations. 
Some have supposed that it all^orized the sum- 
mer and winter solstice; but this «««gcw% v^ 
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Bow'd his bright locks, and, fated from his birth. 
To ehange eternal, mingled with the earth ;— 
With darlcer horror shook the conscious wood, 
Groan'd the sad gales, and rivers blosh*d with 
blood; 660 

On cypress-boughs the loves their quivers hung. 
Their arrows scatter'd and their bows unstrung ; 
And beauty's goddess, bending o'er his bier, 
Breathed the soft sigh, and pour*d the tender 

tear.— 
Admiring Proserpine through dusky glades 
Led the fair phantom to Elysian shades. 
Clad with new form, with finer sense combined, 
And lit with purer flame the ethereal mind. 
— Erewhile, emerging from infernal night, 
The bright assurgent rises into light, 590 

I^eaves the drear chambers of the insatiate tomb, 
And shines and charms with renovated bloom.— 
While wondering loves the bursting grave sur- 
round. 
And edge with meeting wings the yawning 
ground. 



obvious a fact to have needed an hieroglyphic 
emblem. Others have believed it to represent 
the corn, which was supposed to sleep in the 
earth during the winter months, and to rise out 
of it in summer. This does not accord with the 
climate of Egypt, where the harvest soon fol- 
lows the seed-time. 

. It seems more probably to have been a story 
explaining some hieroglyphic figures represent- 
ing tiie decomposition and resuscitation of ani- 
mal matter ; a sublime and interesting subject, 
and which seems to have given orlein to the doc- 
trine of transmigration, which had probably its 
birth also from the hien^l>'phic treasures of 
Egypt. It is remarkable that the cypress groves 
in the ancient Greek writers, as in Theocritus, 
were dedicated to Venus : and afterwards be- 
came funeral emblems. Which was probably 
occasioned by the cypress being an accompani- 
ment of Venus in the annufu processions, in 
which she was supposecT to lament over the fu- 
neral of Adonis; a ceremony which obtained 
over all the eastern world from great antiquity, 
and is supposed to be referred to by Ezekiel, who 
accuses the idolatrous woman of weeping for 
'lluunmus. 
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Stretch their fair necki, and kmfaiif o*er the 

brink 
View the pale regions of the dead, and shrink ; 
Long with broad eyes ecstatic beanty staadi. 
Heaves her white bosom, spreads her waacen 

hands; 
Then with loud shriek the panting yoath alarms, 
* My life ! my love !* and springs into bis 

arms.** 600 

The goddess ceased,-^the delegated throng 
O'er the wide plains delighted rush aldng ; 
In dusky squadrons, and in shining grwxpm. 
Hosts follow hosts, and troops succeed to troops ; 
Scarce bears the bending grass the moving 

freight, 
And nodding florets bow beneath their wdght. 
So when light clouds on airy pinions aai!. 
Flit the soft shadows o'er the waving vale ; 
Shade follows shade, as laughing zephyrs driTB, 
And all the chequer'd landscape seems alive. 610 



Zephyrs drive. 1. 609. These lines iprere ori- 
ginally written thus, 

Shade follows shade by laughing zei^yra drove^ 
And all the chequer'd lan^cape seema to move: 



but were altered on account of the supposed ; 
grammar in using the word drove for drivei^ 
according to the opinion of Dr. Lowth : at ihk 
same time it may be observed, 1. that this is in 
many cases only an ellipsis of the letter n at the 
end of the word ; as froze, for frozen ; wove, for 
woven ; spoke, for spoken ; and that then tke 
participle accidentally becomes similar to the 
past tense : 2. that the language seems gradually 
tending to omit the letter n in other kind of 
words for the sake of euphony ; as housen is he- 
come houses ; eyne, eyes ; thine, thy, &c uid 
in common conversation, the words foivot, spoken 
froze, rode, are frequently us^d for forgotten, 
spoken, frozen, ridden. S. It does not appear 
that any confusion would follow the indiscrmil- 
nate use of the same word for the past tense and 
the participle passive, since the auxiliary verb 
fiavCf or the preceding noun or pronoun always 
clearly distinguishes them ; and lastly, rhyme- 
poetry must lose the use of many elegant words 
without this license. 
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- CANTO III. 



ARGUMENT. 



Address to the Nymphs, L Steam riaet from the ocean, floats in cUrnds, descends in rain and dew, or 
is condensed on hills, produces tprings, and rivers, and returns to tlie sea. So the blood circulates 
through the body and returns to the heart, 11. //. I. Tides, 67. 2. Echinus, ruiutilus, pinna, can- 
cer. Grotto of a mermaid, 65. 8. OH stills the waves. Coral rocks. Ship-worm, or Teredo, 
Madstrome, a whirl])ool on the coast of Norway, 85. Ill, Rivers Jrom henedth the snows on the 
Alps, The Tiber, 103. IV, Overflowing of the Nile from, African Monsoons^ 129, V, 1. Giesars 
a boiling fountain in Iceland, destroyed by inundation, and consequent earthqtuJce, 145. 2, Warm 
medicinal springs, Buxton. Duke and Dutchess of Devonshire, 157. VI, Combination of vital 
air and inflammable gas produces water. Which is another source of springs and rivers, AUegorical 
loves of Jujnter and Juno productive of vernal showers^ 201. VII, Aquatic Taste, Distant murmur 
of the sea by night. Sea-horse, Nereid singing, 261. Vlllk The Nymphs qf the river Derweni 
lament the death of Mrs, French, 297. IX, Inland navigation. Monument for Mr, Brindley, S4I. 
X, Pumps explained. Child sucking. Mothers exhorted to nurse their children. Cherub sleeping 
S66. XI, Engines for extinguishing flre. Story of two lovers perishing m the flames, 897. XII. 
Charities qf Jdiss Jones, 447. XIII, Marshes drained, Hercules conquers Achehus, The horn 
qf Plenty, 488. XIV, Showers. Dews, Floating lands with water. Lacteal system in animals. 
Caravan drinking, 529. Departure qf the Nymphs Uhe water spiders; Wee northern nations dealing 
on the ice, 569. 



Again the goddess speaks !— glad echo swells 
The tuneful tones along her shadowy dells. 
Her wrinkling founts with soft vihration 

shakes, 
Curls her deep wells, and rimples all her lakes, 
llirills each wide stream, Britannia's \Ae that 

laves. 
Her headlong cataracts, and circumfluent 

wares. 
—Thick as the dews, which deck the morning 

flowers, 
Or rain-drops twinkling in the sun-bright 

showers. 
Fair nymphs, emergingln pellucid bands. 
Rise, as she turns, and whiten all the lands. 10 

I. « Your buoyant troops on dimpling ocean 

tread. 
Wafting the moist air from his oozy bed. 
Aquatic nymphs!— you lead with viewless 

march 
The winged vapours up the aerial arch, 



The winjud wqxmrs, L 14. See additional 
note, No. XXV. on evaporation. 



On each broad cloud a thousand sails expand. 
And steer the shadowy treasure o*er the land. 



On each broad cloud, L 15. The clouds consist 
of condensed vapour, the particles of which are 
too small separately to overcome the tenacity of 
the air, and whicn therefore do not descend. 
They are in such small spheres as to repel each, 
other, that is, they are applied to each other by 
such very small surfaces, that the attraction ot 
the particles of each drop to its own centre is 
greater than its attraction to the surface of the 
drop in its vicinity ; every one has observed with 
what difficulty smaU spherules of quicksilver 
can be made to unite, owing to the same cause; 
and it is common to see on riding through shal- 
low water on a clear day, numbers of very 
small spheres of water as they are thrown from 
the horse's feet run along the surface for many 
yards before they again unite with it. In many 
cases these spherules of water, which compose 
clouds, are kept from imiting by a surplus of 
electric fluid ; and fiedl in violent showers as soon 
as that is wididrawn from them, as in thunder 
storms. See note on Canto I. 1. 554. 

If in this state a doud becomes frozen, it is torn 
to pieces in its descent by the friction of the air, 
and falls in white flakes of snow. Or these 
flakes are rounded by being rubbed t<M[ether 
by the winds, and by hayingtheir angles tbawel 



4S 
Through yemal skiea the gathering dropii 

diffuse, 
Plunge in soft rains, or sink in silver dewx.— 
Vour lucid bands condense with fingers chill 
The blue mist hovering round the gelid hill ; SO 

off by the warmer air beneath as they descend ; 
and part of the water produced by these angles 
thus dissolved is absorbed into the body of the 
hail-stone, as may be seen by holding a lump of 
snow over a candle, and there becomes frozen 
into ice by the quantity of cold which the hail- 
stone possesses beneath the freezing point, or 
which is produced by its quick evaporation in 
falling ; and thus hail-stones are often found of 
greater or less density according as they consist 
of a greater portion of snow or ice. I f hail-stones 
consisted of the I'^rge drops of showera frozen in 
their descent, they would consist of pure trans- 
parent ice. 

As hail is only produced in summer, and is 
always attended with storms, some philosophers 
have believed that the sudden departure of elec- 
tricity from a cloud may effect something yet 
unknown in this phenomenon ; but it may hap- 
pen in summer mdependent of electricity, be- 
cause aqueotis vapour is then raised higher m the 
atmosphere, whence it has further to fall, and 
there is warmer air below for it to fall through. 

Or sink in silver dews, 1. 18. During the cold- 
ness of the night the moisture before dissolved 
in the air is gradually precipitated, and as it 
subsides adheres to the bodies it falls upon. 
Where the attraction of the body to the particles 
of water is greater than the attractions of those par- 
ticles to each other, it becomes spread upon their 
surface, or slides down them in actual contact ; as 
on the broad parts of the blades of moist grass : 
where the attraction of the surface to the water is 
less than theattractionof the particles of water to 
each other, the dew stands in drops ; as on the 
points and edges of grass or gorse, where the 
surface presented to the drop being small it at- 
tracts it so little as but just to support it with- 
out much changing its globular form : where 
there is no attraction between the vegetable sur- 
face and the dew drops, as on cabbage leaves, 
the drop does not come into contact witn the leaf, 
but hangs over it repelled, and retains its natural 
form, composed of the attraction and pressure of 
its own parts, and thence looks like quicksilver, 
reflecting light fVom both its surfaces. Nor is 
this owing to any oiliness of the leaf, but simp- 
ly to the polish of its surface, as a light needle may 
be laid on water in the same manner without 
touching it; for as the attractive powers of polish- 
ed surfaces are greater when in actual contact, 
to the repulsive power is greater before contact. 

T/ie blue mist, 1. 20. Mists are clouds resting 
on the ground ; they generally come on at the 
beginning of night, and either nil the moist val- 
leys, or hang on the summits of hills, according 
to the degree of moisture previously dissolved, 
and the eduction of heat from them. The air 
over rivers during the warmth of the day sus- 
pends much moisture, and as the changeful sur- 
face of rivers occasions them to cool sooner than 
the land at the approach of evening, mists are 
ioiost frequently seen to begin over rivers, and 
to spread themselves over moist grounds, and fill 
tiie valleys, while the mists on the tops of moun- 
taint are more properly clouds, condensed by the 
■oddness of their situation. 

On aseending up the side of a hill firom a 
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In clay-form'd beds the trickling •trauma eoUee^ 
Strain through white laiidfl, througli pcbUj 

veins direct ; 
Or point in rifted rocks their dabioos way. 
And in each bubbling fountain rise to day, 

<< Nymphs ! you then guide, attendant from 
their source. 
The associate rills along tlieir sinu<His coarse ; 
Float in bright squadrons by the willowy hrin^. 
Or circling slow in limpid eddies sink ; 
Call from her crystal cave the luuad-nympliy 
Who hides her fine form in the paiwing lymph, 90 
And, as below she braids her hyaline hair. 
Eyes her soft smiles reflected in the air ; 
Or sport in groups with river-boys, thait lave 
Their silken limbs amid the dashing -wmTe ; 
Pluck the pale primrose bending from its edge^ 
Or tittering dance amid the whisperlnf sedge.— 

** Onward yon pass, thepine-capthUla diride^ 
Or feed the golden harvests on their aide ; 
The wide-ribb*d arch with hurrying^ torrents 
All, [milL 40 

Shove the slow barge, or whirl the fbaming 
Or lead with beckoning hand the sparkling i 
Of refluent water to its parent mun. 
And pleased revisit in their sea-moss Talea 
Blue nereid-forms array'd in shining^ scales. 



misty valley, I have observed a beautiful 
ed halo round the moon when a certain 
of mist was over me, which ceased to be yisflile 
as soon as I emerged out of it ; and well remsm- 
ber admiring with other spectators the diadsw 
of the three spires of the cathedral chnrdi at 
Litchfield, the moon rising behind it, a]qpsnot- 
ly broken off, and Ijring distinctly over our hsads 
as if horizontally on the surlaee of the ndst^ 
wliich arose about as high as the roof of Ae 
church. SimUar to this if on a foggy nMtt a 
person turns his back to a candle andlanmorB, 
ne will see a monstrous shadow of himself de- 
lineated on the fog, which is dense enough to re- 
flect a part of the candle-light in the Ticinlty of 
the shadow. White's Cuendar. Tliere arc 
some curious remarks on shadows or reflections 
seen on the surface of mists from high mountains 
in Ulloa's Voyages. The dry mist of sununcr 
1783, was probably occasioned by volcanic erup- 
tion, as mentioned in note on Chunda, IHurt II. 
and therefore more like the atmosphere of smoke 
which hangs on still days over great cities. ; 

There is a dry mist, or rather a diminished 
transparence of the air, which according to Mr. 
Sanssure accompanies fair weather, whue great 
transparence of air indicates rain. Thus when 
large rivers two miles broad, such as at' Liyer* 
pool, appear narrow, it is said to prognosticate 
rain ; and when wide, fair weather. This 
want of transparence of the air in dry weatjier, 
may be owing to new combinations or decom- 
positions of the vapours dissolved in it, hut 
wants further investigation. Essais sur L*Hy- 
grometrie, p. 357. 

RouV'd the gelid hill, ib. See additional notei^ 
No. XXVI. on the origin of springs. 
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Shapes, whose hroad oar ths torpid wave im- 
pels, , [shells. 
And Tritons bellowing through their twisted 

'* So fi*om the heart the sanguine stream dis- 
tils 
0*er beauty's radiant shrine in vermil rills, 
Feeds each fine nerve, each slender hair per- 
vades. 
The skin's bright snow with living purple 
shades, fiO 

Each dimpling cheek with warmer blushes dyes, 
Laughs on the lips, and lightens in the eyes. 
— £i*ewhile absorb'd, the vagrant globules swim 
From each fair feature, and proportion'd limb, 
Join'd in one trunk with deeper tint return 
To the warm concave of the vital urn. 

II. 1. << Aquatic maids ! you sway the mighty 

realms 
Of scale and sheU, which ocean overwhelms ; 
As night's pale queen her rising orb reveals, 
And climbs the zenith with refulgent wheels, 
Carr'd on the foam your glimmering l^ion 

rides, 61 

Your little tridents heave the dashing tides. 



Carr'd on theibam, 1, 61. The phenomena of 
the tides have been well investigated and satis- 
factorily explained by Sir Isaac Newton and 
Dr. Halley, from the reciprocal gravitations of 
the earth, moon, and sun. As the earth and 
moon move round a centre of motion hear the 
earth's surface, at the same time that they are 
proceeding in their annual orbit round the sun, 
it follows that the water on the side of the earth 
nearest this centre of motion between the earth 
and moon will be more attracted by the moon, 
and the waters on the opposite side of the earth 
will be less attracted by the moon, than the cen- 
tral pjarts of the earth. Add to this, that the 
centrifugal force of the water on the side of the 
earth furthest Irom the centre 'of motion, round 
which die earth and moon move, (which, as was 
said before, is near the surface oi the earth) is 
greater than that on the opposite side of the earth. 
From both these causes it is easy to comprehend 
that the water will rise on two sides of the earth, 
viz. on that nearest to the moon, and its opposite 
side, and that it will be flattened in consequence 
at the quadratures, and thus produce two tides 
in every lunar day, which consists of about 
twenty-four hours and forty-eight minutes. 

These tides will be also affected by the solar 
attraction when it coincides with the lunar one, 
or opposes it, as at new and full moon, and will 
also be much influenced by the opposing shores 
in every part of the earth. 

Now as the moon in moving round the centre 
of gravity between itself and the earth describes 
a much larger orbit than the earth describes 
round the same centre, it follows that the centri- 
fugal motion on the side of the moon opposite to 
the earth must be much greater than the centri- 
fugal motion of the side of the earth opposite to 
the moon round the same centre. And secondly, 
as the attraction of the earth exerted on the 
moon's surfoce next to the earth is ^luch greater 



Urge on the sounding shores their crystal oourse 
Restrain their fiiry, or direct their force. 

S. « Nymphs ! you adorn, in glossy volutes roll'd. 
The gaudy conch with azure, green, and gold. 



than the attraction of the mo<m exerted on the 
earth's surface, the tides on the lunar sea, (if 
such there be) should be much greater than those 
of our ocean. Add to this, that as the samefW^ 
of the moon always is turned to the earth, the 
lunar tides must be permanent, and if the solid 
parts of the moon be spherical, must always cover 
the phasis next to us. But as there are evidently 
hills and vales and volcanoes on this side of the 
moon, the consequence is that the moon has no 
ocean, or that it is frozen. 

The gaudy conch, 1. 66. The spiral form of 
many shells seems to have afforded a more ftwal 
manner of covering the long tail of the fish vmh 
calcareous armour ; since a single thin partition 
between the adjoining circles of the fish was suf- 
ficient to defend both surfaces, and thus much 
cretaeeous matter is saved; and it is probable 
that from this spiral form they are better enabled 
to feel the vibrations of the element in which 
they exist. See note on Canto IV. 1. 164. This 
cretaceous matter is formed by a mucous secre- 
tion from the skin of the fish, as is seen in crab- 
fish, and others which annually cast their shells, 
and is at first a mucous covering, (like that of a 
hen's egg, when it is laid a day or two too soon,) 
and which graduallv hardens. This niay also 
be seen in common shell snails, if a part of their, 
shell be broken it becomes repaired in a similar 
manner with mucus, which by degrees hardens 
into shell. 

It is probable the calculi or stones found in 
other animals may have a similar origin, as they 
are fbrmed on mucous membranes, as those of 
the kidney and bladder, chalk-stones in the gout, 
and gall-stones ; and are probably owing to the 
inflammation of the membrane where Uiey are 
produced, and vary according to the degree of 
mflammation of the membrane which forms 
them, and the kind of mucus which it naturally 
produces. Thus the shelly matter of different 
shell-fish differs from the coarser kinds which 
form the shells of crabs, to the finer kinds 
which produce the mother-pearl. 

The beautiful colours of some shells originate 
from the thinness of the laminsB of which they 
consist, rather than to any colouring matter, as 
is seen in mother-pearl, which reflects different 
colours according to the obliquity of the light 
which falls on it. The beautiful prismatic col- 
ours seen on the Labradore stone are owing to a 
similar cause, viz, the thinness of the laminse of 
which it consists, and has probably been formed 
from mother-pearl shells. 

It is curious that some of the most common 
fossil shells are not now known in their recent 
state, as the cornua ammonis ; and on the con- 
trary, many sheUs which are very plentiful in 
their recent state, as limpets, sea-ears, volutes, 
cowries, are very rarely found fossil. Da Costa's 
Conchology, p. 16S. Were all the ammoniss 
destroyed when the continents were raised? Or 
cto some genera of animals perish by the increas- 
ing power of their enemies ? Or do they still 
reside at inaccessible depths in the sea? Or do 
some animals change their forms gradually and 
become new genera? 
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Y«a itrand ediinua rmy hb aiTOfry maSl, 
GWe th« keel'd DMitUus hb oar and tail ; 
Firm to bis rock with silver cords suspend 
The anchor*d pinna, and his cancer-friend ; 70 
With worm-like beard his toothlew lips array, 
And teach the unwieldy sturgeon to betray.— 
Ambush'd in weeds, or sepulchred in sands. 
In dread repose he waits the scaly bands. 
Waves in red spires the living lures, and draws 
The unwary plunderers to his circling jaws. 
Eyes with grim joy the twinkling shoals beMt, 
And clasps the quick inextricable net. 
YovL chase the warrior shark, and cumberous 

whale. 
And guard the mermaid in her briny vale ; 80 
Feed the live petals of her insect-flowers. 
Her shell-wrack gardens, and her sea-fan 

bowers ; 
With ores and gems adorn her coral c^U, 
And drop a pearl in every gaping shell. 



S. '* Your myriad trains o*er stagnant oceans 
tow, 
Hamess'd with gossamer, the loitering prow ; 
Or with fine films, suspended o*er the deep. 
Or oil effusive lull the waves to sleep. 



JEchinus. Nautilus, L 67, 68. See additional 
notes. No. XXVII. 

Pinna. Cancer, 1. 70. See additional notes. 
No. XXVII. 

ITith wonn-Uke beard, L 71. See additional 
notes. No. XXVIII. 

Feed the Hve petals. 1. 81. There is a sea- 
insect described by Mr. Huges whose claws or 
tentacles being disposed in regular circles and 
tinged with variety of bright lively colours re- 
present the petals of some most elegantly fring- 
od and radiated flowers, as the carnation, man- 
fold, and anemone. Philos. Trans. Abridg. 
vol. IX. p. 110. The Abbe Diequemarre has 
f urdier elucidated the history of the actinia ; and 
ojiserved their manner of taking their prey by 
inclosing it in these beautiful rays like a net. 
PhU. Trans. Vol. LXIII. and LXV. and 
LXVII. 

And drop a pearl. 1. 84. Many are the opi- 
nions both of ancient and modern wi'iters con- 
cerning the production of pearls. Mr. Reau- 
mur thinks they are formed like the hard con- 
cretions in many land animals, as stones of the 
bladder, gall-stones, and bezoar, and hence con- 
cludes them to be a disease of the fish ; but there 
seems to be a stricter analogy between these and 
the calcareous productions found in crab-fish, 
called crab's eyes, which are formed near the 
stomach of the animal, and constitute a reser- 
voir of calcareous matter against the renovation 
of the shell, at which time they are re-dissolved 
and deposited for that purpose. As the inter- 
nal part of the shell of the pearl oyster or mus- 
cle consists of mother-pearl, which is a s]^lilar 
material to the pearl, and as the animal has 
annually occasion to enlarge his shell, there is 
reason to suspect the loose pearls are similar re- 
servoirs of the pearly matter for that purpose. 

Or with fine JUms, 1. 87. See additioiuu notes. 
No. XXIX. 
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You stay tha flying teri^ poaot tl' dl 
Where living rocks of worm-built eonlluraatlie; 
Meet feU Tendo, ■■ be miiMi tiM kMl 91 

With beaked head, and break his Upa of ated ; 
Turn the bro»d helni, tiM flmttiriiif tatk-wwrn 

urge 
From Maelstrome'a fierce iimaTigaUe magi§, 
—'Mid the lorn iales of Norway *a stormy iiuub» 
As sweeps o'er many a league Us eddying train. 
Vast watery walls in rapid cirdea spin. 
And deep-ingulph'd the demon dwdla within ; 
Springs o'er the fear-frooe crew with huyj- 

claws, 99 

Down his deeep den the whirling ▼bwbI draws ; 
Chums with^his bloody mouth the dsn m d repaat, 
The booming waters murmuring o*er the 



III. ** Where with chill frown 

Alps alarms 
A thousand realms, horizon'd in his nrma ; 
While cloudless suns meridian glories ahed 
From skies of silver round his lioary hesd. 
Tall rocks of ice refract the coloured rays. 
And frost sits throned amid the lambent hlaaa; 
Nymphs ! your thin forms pervade his glittering 

piles. 
His roofs of crystal, and his glassy ailes ; 110 
Where in cold caves imprisoned naiada sleeps 
Or chain'd on mossy couches wake and vrecp; 
Where round dark crags indignant wate rs beni 
Through rifted ice, in ivory veins descend. 
Seek through unfathom'd snows their devioM 

track. 
Heave the vast spars, the ribbed granites 



Where Nving rocks. 1. 90. Tlie immense and 
dangerous rocks built by the swarms of eoral in- 
sects which rise almost perpendicularly in the 
southern ocean like walls, are described in Cook's 
Vovages : a point of one of these rocks broke off 
and stuck in the hole which it had made in the 
bottom of one of his ships, which would other- 
wise have perished by the admission of water. 
The numerous lime-stone-rocks which emudst 
of a congeries of the cells of these animals, and 
which constitute a great part of the solid earth, 
show their prodigious multiplication in all ages 
of the world. Specimens of these rocks are ts 
be seen in the Limeworks at Linsel near New- 
port in Shropshire, in Coal-brook Dale, and la 
many parts of the Peak of Derbyshire. The 
insect has been well described by "M. Peyssmn- 
nel, Ellis and others. Phil. Trans. Vol. 
XL VII. L. LIl. and LVII. 

Meet fell Teredo, 1. 91. See additional noteft 
No. XXX. 

Turn the broad helm. 1. 9S. See additionid 
notes, No. XXXI. 

Where round dark crags. 1. US. See additional 
notes, JSo. XXXII. 

Heave the vast sjyars. I. 116. Water in des- 
cending down elevated situations, if the outlet 
for it l^low is not sufficient for its emission, acts 
with a force equal to the height of the column, 
as is seen in an experimental machine called the 
philosophical bellows, in which a few pints of 
water are made to raise many hundred pojonds. 
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Rush into day, in foamy torrents shine, 
And swell the imperial Danube or the Rhine. 
Or £eed the murmuring Tiber, as he laves 119 
His realms inglorious with diminish'd waves, 
Hears his lorn formn sound with eunuch-strains, 
Sees daneing slaves insult his martial plains ; 
Parts with chill stream the dim religious bower 
Time-moulder* d bastion, and dismantled tower ; 
By altered fanes and nameless villas glides. 
And classic domes, that tremble on his sides ; 
Sighs o'er each broken urn, and yawning tomb. 
And mourns the fall of liberty and Rome. 

IV. " Sailing in air, when dark monsoon 
inshrouds 
His tropic mountains in a ni§^t of clouds ; ISO 



To this cause is to be ascribed many large pro- 
montories of ice being occasionally thrown down 
from the Glaciers ; rocks have likewise been 
thrown from the sides of mountains by the same 
cause, and large portions of earth have been re- 
moved many hundred yards from their situations 
at the foot of mountains. On inspecting the lo- 
comotion of about thirty acres oi earth with a 
small house near Bilder*s Bridge in Shropshire, 
about twenty years ago, from the foot of a moun- 
tain towards the river, I well remember it bore 
idl the marks of having been thus lifted up, 
pushed away, and as it were crumpled into 
ridges, by a column of water contained in the 
mountain. 

From water being thus confined in high od- 
umns between the strata of mountainous coun- 
tries, it has often happened, when wells or per- 
forations have been made into the earth, that 
springs have arisen much above the surface of the 
new well. When the new bridge was building, at 
Dublin, Mr. G. Semple found a spring in the bed 
of the river, where he meant to lay the founda- 
tion of a pier, which, by fixing iron pipes into 
it, he raised many feet. Treatise on Building in 
Water, by G. Semple.— From having observed 
a valley north-west of St. Alkmond's well, near 
Derby, at the head of which that spring of wa- 
ter once probably existed, and by its current 
formed the valley, ^but which in after times 
found its way out in its present situation,) 1 sus.- 
pect that St. Alkmond's well might by building 
round it be raised high enough to supply many 
streets in Dei'by with spring- water, which are 
now only supplied witn river-water. See an 
account of an artificial spring of water, PbiL 
Trans. Vol. LXXV. p. 1. 

In making a well at Sheemess, the water rose 
900 feet above its source in the well. Phil. 
Trans. Vol. LXXIV— And at Hartford, in 
Connecticut, there is a well which was dug 
seventy feet deep before water was found ; then 
in boring an auger-hole through a rock, the wa^ 
ter rose so fast as to make it difficult to keep it 
dry by pumps till they could blow the hole larger 
by gunpowder, which was no sooner accomplish- 
ed than it filled and run over, and has been a 
brook tor near a century. Travds through 
America. Lond. 1789. Lane. 

Dark monsoon inshrouds. 1. 129. When, from 
any peculiar situations of land in respect to sea, 
the tropic becomes more heated, when the sun 
is vertical over it, than the line, the periodical 
winds called monsoons are produced, and these 
are attended by rainy seasons ; for as the air at 



Or drawn by whirlwinds fVom the line returns. 
And showers o*er Afric all his thousand urns'; 
High o'er his head the beams of Sirius glow, 
And, d(^ of Nile, Anubis barks below. 
Nymphs 1 you from cliff to cliff attendant guide 
In headlong'cataracts the impetuous tide ; 
Or lead o'er wastes of Abyssinian sands 
The bright expanse to Egypt's showerless lands. 
—Her long canals the sacred waters fill, 
And edge with silver every peopled hill ; 140 
Gigantic Sphinx in circling waves admire, 
And Memnon bending o'er his broken lyre ; 



the tropic is now more heated than at the line, 
it ascends by decrease of its specific gravity, and 
floods of air rush in both from the South West 
and North East ; and these being one warmer 
than the other, the rain is precipitated by their 
mixture, as observed by Dr. Hutton. See ad- 
ditional notes. No. XXV. All late travellertt 
have ascribed the rise of the Nile to the mon- 
soons which deluge Nubia and Abyssinia with 
rain. The whirling of the ascending air was 
even seen by Mr. Bruce in Abyssinia ; he says, 
** every morning a small doud began to wmrl 
round, and presently after the whole heavens 
became covered with clouds." By this vortex 
of air the N. E. winds and the S. W. winds, 
which flow in to supply the place of the ascend- 
ing column, became mixed more rapidly, and 
deposited their rain in greater abundance. 

Mr. Volney observes that the time of the ris« 
ing of the Nile commences about the 19th of 
June, and that Abyssinia and the adjacentparts 
of Africa are deluged with rain in May, June, 
and July, and produce a mass of water which is 
three months in draining off. The Abbe La 
Pluche observes that as Sirius, or the dog-star, 
rose at the time of the commencement of the 
flood, its rising was watched by the astronomers, 
and notice given of tbe approach of inundation 
by hanging the figure of Anubis, which was that 
of a man with a dog's head, upon all their tem- 
ples. Histoire de Ciel. 

Egypt* s showerless lands, 1. 1S8. There seem 
to be two situations which may be conceived to 
be exempted from rain falling upon them, cme 
where the constant trade-winds meet beneath 
the line, for here two regions of warm air are 
mixed t^ether, and thence do not seem to have 
any cause to precipitate their vapour ; and the 
other is, where the winds are brought from 
colder climates, and become warmer by their 
contact with the earth of a warmer one. Thus 
Lower Egypt is a flat country, warmed by the 
sun more than the higher lands on cme side of it, 
and than the Mediterranean on the other ; and 
hence the winds which blow over it acquire 
greater warmth, whichever way they come, than 
they possessed before, and in consequence have 
a tendency to acquire and not to part with their 
vapour like the north-east winds of this country. 
There is said to be a narrow spot upon the coast 
of Peru where rain seldom occurs ; at the same 
time, according to UUoa, on the mountainous 
regions of the Andes beyond there is almost per- 
petual rain. For the wind blows uniformly 
upon this hot part of the coast of Peru, but no 
cause of devaporation occurs till it begins to as- 
cend the mountainous Andes, and then its own 
expansion produces cold sufficient to condense its 
vapour. 
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O'er fVmrow'd g IdMt and green eaTinDM sweep, 
And towns and temples langh amid the deep. 

V. 1. « High in the froien north where 

Heda glows, 
And melts in torrents hlM coeral snows ; 
0*er isles and oceans shed a sanguine light, 
Or shoots red stars amid the dxm night ; 
When, at his base intomb'd, with bdlowing 

sound 
Fell Giesar roar'd, and struggling shook the 

ground; 150 

Pour'd from red nostrils, with her scalding 

breath, 
A boiling deluge o'er the Uasted heath ; 
And, wide in air, in misty rolnmes hurl'd 
Contagious atoms o*er the alarmed world ; 
Nymphs ! your bold myriads broke the infernal 

spell. 
And crush'd the sorceress in her flinty oelL 

2. « Where with soft fires in unextinguished 
urns, 
Cauldron'd in rock, innocuous Uiya bums ; 
On the bright lake your gelid hands distil 
In pearly showers the parsimonious rill ; 160 
And, as aloft the curling vapours rise 
Through the cleft roof, ambitious for the skies, 
In yaulted hills condense the tepid steams. 
And pour to health the medicated streams. 
—So in green vales amid her mountains bleak 
Buxtonia smiles, the goddess-nymph of Peak ; 



Fell Giesar roar'd, 1. 150. The boiling column 
of water at Giesar in Iceland was nineteen feet 
in diameter, and sometimes rose to the height of 
ninety-two feet. On cooling it deposited a sili- 
ceous matter or chalcedony forming a 'bason 
round its base. The heat of this water before 
it rose out of the earth could not be ascertained, 
as water loses all its heat above 212 (as soon as 
it is at liberty to expand) by the exhalation of a 
part, but the flinty bason which is deposited 
nrom it shows that water with great degrees of 
heat will dissolve siliceous matter. Van Troil's 
Letters on Iceland. Since the above account in 
the year 1780 this part of Iceland has been de- 
stroyed by an eiuihquake or covered with lava, 
which was probably effected by the force of 
aqueous -steam, a greater quantity of water fall- 
ing on the subterraneous fires than could escape 
by the ancient outlets and generating an increas- 
ed quantity of vapour. For the dispersion of con- 
tagious vapours from volcanoes, see an account of 
the Harmattan in the notes on Chunda, Part II. 

JBuxtonia smiles, 1. 166. Some arguments are 
m^itioned in the note on Fucus, Part II. to show 
that the warm springs of this country do not arise 
from the decomposition of pyrites near the surface 
of the earth, but that they are produced by steam 
rising up the fissures of the mountains from 
great depths, owing to water falling on subter- 
raneous fires, and that this steam is condensed 
between the strata of the incumbent mountains 
and collected into springs. For further proofs 
on this subject the reader is referred to a Letter 
from Dr. Darwin in Mr. Pilkington's View of 
Derbyshire, vol. I. p. 256. 
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Deep in warm waTes, and peibhl j WUka iIm 

dwells, 
And calls Hygeia to her aainted walk. 



« Hither in sportive bands bright Deroi i 
Graces and loves from Chatswnrth'a flowarj 
meads, 170 

Charm'd roond the nymph, they dimb tha rif- 
ted recks; 
And steep in moontain-mist their golden locka; 
On venturous step her sparry caves eocplora^ 
And light with radiant eyes her realaoa of ora ; 
—Oft by her bubbling founts, and ahadowy 

domes. 
In gay undress the fidry l^on roamay 
Their dripping palms in playful asalioe fill. 
Or taste with ruby lip the sparkling rill ; 
Crowd rMmd her baths, and, lyending o*er tiM 

side, 
Undasp'd their sandals, and their Boiiea vn- 
tied, 180 

Dip with gay fear the shuddering foot ondren'dy 
And quick retract it to the fringed vest ; 
Or cleave with brandish'd arms the lucid i 
And sob, their blue eyes twinkling in the 
— High o*er the ehequer'd vault with tranaieiii 

glow 
Bright lustres dart, as dash the wavea below^ 
And echo's sweet responsive voice prolongs 
The dulcet tumult of their silver tongues.— 
O'er their flush'd cheeks uncurling tressea flow, 
And dew-drops glitter on their necks of snow ; 



And sobf their blue eyes. L 184. The bath at 
Buxton being of 82 degrees of heat ia <adied a 
warm bath, and is so compared with commMi 
spring"^ water which possesses but 46 degre es ef 
heat, but is nevertheless a cold bath compared to 
the heat of the body which is 98. On gningr fn. 
to this bath there is therefore always a chOl pop- 
ceived at the first immersion, but after havby 
been in it a minute the chill ceases and a m 
tion of warmth succeeds though the body 
tinues to be immersed in the water. The 




this curious phenomenon is to be looked for hi 
the law« of animal sensation and not fixMoa -any 
properties of heat. When a person gnea firmn 
clear day-light into an obscure room, lor awhile 
it appears gloomy, which gloom howev^ in a 
little time ceases, and the deficiency of light be- 
comes no longer perceived. This is not solety 
owing to the enliurgement of the iris of the eye^ 
since that is performed in an instant, but to this 
law of sensation, that when a less stimulna la 
applied (within certain bounds) the sensibility 
increases. Thus at going into a bath as mu^ 
colder than the body as that of Buxton, the di« 
minution of heat on the skin is at first perceiv- 
ed, but in about a minute the sensibility to heat 
increases, and the nerves of the skin are equally 
excited by the lessened stimulus. The sensatioii 
of warmth at emei^ing from a cold-bath, and 
the pain called the hot-ach, after the hands have 
been immersed in snow, depend on the same 
principle, viz. the increased sensibility of the 
skin after having been previously exposed to a 
stimulus less than usual. 
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Roand each iair nymph her dropping mantle 



clings. 



191 



And Loves emerging shake their showery wings. 

** Here oft her lord surreys the rude domain, 
Fair arts of Greece triumphant in his train ; 
Lo ! as he steps, the column' d pile ascends, 
The blue roof closes, or the crescent bends ; 
New woods aspiring clothe their hiUs with green. 
Smooth slope the lawns, the gray rock peeps be- 
tween ; 
Relenting nature gives her hand to taste. 
And health and beauty crown the laughing 
waste. 200 

VI. " Nymphs! your bright squadrons watch 

with chemic eyes 
The cold-elastic vapours, as they rise ; 
With playful force arrest them as they pass. 
And to pure air betroth ihejiaming gas. 
Round their translucent forms at once they 

fling 
Their rapturous arms, with silver bosoms cling ; 
In fleecy clouds their fluttering wings extend, 
Or from the skies in lucid showers descend ; 
Whence rills and rivers owe their secret birth, 
And ocean's hundred arms infold the earth. 210 



Here qfi her lord. 1. 193. Alluding to the mag- 
nificent and beautiful crescent, and superb sta- 
bles, lately erected at Buxton, for the accommo- 
dation of the company, by the Duke of Devon- 
shire ; and to the plantations with which he has 
decorated the surrounding mountains. 

And to pure air. 1. 204. Until very lately 
water was esteemed a simple element ; nor are 
all the most celebrated chemists of Europe yet 
converts to the new opinion of its decomposition. 
Mr. Lavoisier, and others of the French school, 
have most ingeniously endeavoured to show that 
water consists of pure air, called by them oxy- 
gene, and of inflammable air, called hydrogene, 
with as much of the matter of heat, or calonque, 
as is necessary to preserve them in the form of 
gas. Gas is distm^uished from, steam by its 
preserving its elasticitv under the pressure of the 
atmosphere, and in the greatest degrees of cold 
yet known. The history of the progress of this 
great discovery is detailed in the Memoirs of the 
Koyal Academy for 1781, and the experimental 
proofs of it are delivered in Lavoisier's Elements 
of Chemistry. The results of which are, that 
water consists of eighty-five parts by weight of 
oxygene, and. fifteen parts by weight of hydro- 
get e, with a sufficient quantity of Cfdorique. Not 
only numerous chemical phenomena, but many 
atmospherical and vegetable facts receive clear 
and beautiful elucidation firom this important 
analysis. In the atmosphere inflammabik air is 
probably perpetually unitiof with vital air, and 
producing moisture which descends in dews and 
showers, while the growth of vegetables, by the 
assistance of light, is pefpetualW again decom- 
posing the water they imbibe from the earth, 
and while they retain the inflammable air for 
the formation of oils, wax, honev, resin, &c. 
they give up the vital air to replenish the atmo- 
sphere. 



« So, robed by beauty's queen, with softer 
charms 
Satumia woo'd the thunderer to her arms ; 
O'er her fair limbs a veil of light she spread. 
And bound a starry diadem on her head ; 
Long braids of pearl her golden tresses graced. 
And the charm'd cestus sparkled round her 

waist. 
—Raised o'er the woof, by beauty's hand in- 
wrought, 
Breathes a soft sigh, and glows the enamour'd 

thought ; 
Vows on light wings succeed, and quiver'd wiles, 
Assuasive accents, and seductive smiles. 220 
— Slow roUs the Cyprian car in purple pride. 
And, steer'd by love, ascends admiring Ide ; 
Climbs the green slopes, the nodding woods per- 
vades. 
Bums round the rocks, or gleams amid the 

shades.— 
Glad zephyr leads the van, and waves above 
The barbed darts, and blazing torch of love ; 
Reverts his smiling face, and pausing flings 
Soft showers of roses from aurelian wings. 
Delighted fawns, in wreaths of flowers array*d. 
With tiptoe wood-boys beat the checquer'd 

glade ; 
Alarmed Naiads, rising into air, 290 

Lift o*er their silver urns their leafy hair ; 
Each to her oak the bashful Dryads shrink. 
And azure eyes are seen at every chink. 
— liove culls a flaming shaft of broadest wing, 
And rests the fork upon the quivering string ; 
Points his arch eye aloft, with fingers strong 
Draws to his curled ear the silken thong ; 
Loud twangs the steel, the golden arrow flies. 
Trails a long line of lustre through the skies ; 240 

* 'Tis done !' he shouts, * the mighty monarch 

feels!' 
And with loud laughter shakes the silver wheels ; 
Bends o'er the car, and whirling, as it moves, 
. His loosen'd bowstring, drives the rising doves. 
—Pierced on his throne the starting thunderer 

turns, [burns ; 

Melts with soft sighs, ^ with kindling rapture 
Qasps her fair hand, and eyes in fond amaze 
The bright intruder with enamour'd gaze. 

* And leaves my goddess, like a blooming bride, 
The fanes of Argos for the rocks of Ide ? 250 
Her gorgeous palaces, and amaranth bowers. 
For diff-top'd mountains, and aerial towers ?* 
He said ; and leading from her ivory seat 
The blushing beauty to his lone retreat, 



And steer* d by love. L 222. The younger Love, oi 
Cupid, the son of Venus, owes bis existence and 
his attributes to much later times than the Eros, 
or divine Love, mentioned in Canto I. since the 
former is no where mentioned by Homer, thouj^ 
so many apt opportunities of introduciug him 
occur in the works of that immortal bard. 
Bacon. 
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Caitain'd with nifht th* oooch imperial 

shrouds. 
And rests the crimson cushions upon clouds.— 
Earth feels the grateful influence from above, 
Sighs the soft air, and ocean murmurs love ; 
Ethereal warmth expands his brooding wing, 259 
And in still showers descends the genial spring. 

VII. « Nymphs of aquatic taste! whose pla- 
cid smile [isle • 
Breathes sweet enchantment o*er Britannia's 
Whose sportive touch in showers resplendent 

flings 
Her lucid cataracts, and her bubbling springs ; 
Through peopled vales the liquid silver guidrs, 
And swells in bright expanse her freighted tides. 
Ton with nice ear, in tiptoe trains, pervade 
Dim walks of mom or evening's silent shade ; 
Join the lone nightingale, her woods among, 
And roU your rills symphonions to her song ; 270 
Through fount-full deUs, and wave-worn val- 

Ie3r8 move. 
And tune their echoing waterfalls to love ; 
Or catch, attentive to the distant roar. 
The pausing murmurs of the dashing shore ; 
Or, as aloud she pours her liquid strain. 
Pursue the nereid on the twilight main. 
—Her playful sea-horse woos her soft com- 
mands, 
Turns his quick ears, his webbed daws expands. 
His watery way with waving volutes wins, 
Or listening librates on unmoving fins. 280 

The nymph emerging mounts her scaly seat, 
Hangs o'er his glossy sides her silver feet. 
With snow-white hands her arching veil detains. 
Gives to his slimy lips the slacken'd reins. 
Lifts to the star of eve her eye serene, 
And chaunts the birth of beauty's radiant 
queen. -^ 



jfnd in still showers, 1. 260. The aUegorical in- 
terpretation of the very ancient mythol<^ which 
supposes Jupiter to represent the superior part 
of tne atmosphere or ether, and Juno the infe- 
rior air, and that the conjunction of these two 
produces vernal showers, as alluded to in Vir- 
gil's Georgics, is so anal(^ous to the present im- 
portant discovery of the production of water 
nom pure air, or ox^'gene, and inflammable air, 
or hydrogene, (which from its greater levity 
probably resides over the former,) that one 
should be tempted to believe that the very an- 
cient chemists of Egypt had discovered the com- 
position of water, and thus represented it in their 
nieroglypliio figures before the invention of let- 
ters. 

In the passage of Virgil Jupiter is called ether, 
and descends in prolific showers on the bosom of 
Juno, whence the spring succeeds and all nature 
rejoices. 

Tom pater omnipotens fioecimdis imbribus JEiQier 
CoDJugifl in eremiom Imtm detcendit, et omnes 
Magnus alit, magno commixtas corpore, foetos. 

Yirg. Georg. lib. lU 1. 335. 

Her plai(ftd seo'hone, L 277. Described £rom 
•n antique gem. 



O'er her ftir hrow har p«riy «NBh Mftul i 
Her beryl locks, and parts the waviiy tntktf 

R«rli fmn^mJk WrmiJ with f^Vmkmn\m^^j^\ Tmhiwla, 

And with the floating treanira madBi tba 

winds.— 
Thrill'd by the dulcet aooenta, M die aliifi, 891 
The rippling wave in widening cirelaa rii^ ; 
Night's shadowy forma along the nuungia gleam 
With pointed ears, or dance i^on th* Hinam ; 
The moon transported stays her bright caner. 
And maddening stars shoot hnadlsng fhmi the 

sphere. 

VIII. « Nymphs ! whose fidr efas with Tivid 

lustres glow 
For human weal, and mdt at hanum wo ; 
Late as you floated on yonr sHrer sliella. 
Sorrowing and slow by Darwcot'a wfllmry 

dells; 
Vlliere by tall groves his loamy ilosd ha 
Through ponderous arches o*er impetiMNui 
By Derby's shadowy towers reflective awecps. 
And gothic grandeur chills his dnaky dacps ; 
You pearl'd with pity's drops his Telvet aldei^ 
Sigh'd in his gales, and mnrmnr*d in his tidsL 
Waved o'er his fringed brink a deeper gl*»ii«n^ 
And bow'd his alders o'er Miloena's tasah. 

" Oft with sweet voice she led her iufcufc. 
train. 
Printing with graceful step his spangled pi«»* 
Explored his twinkling swarm% th^f swim sr 

fly» 811 

And mark'd his florets with botanie eye.— 
* Sweet bud of Spring ! how frail thy tranaient 

bloom. 
Fine film,' she cried, <of nature's fairaat loom ! 
Soon beauty fades upon its damask throne !*— 
Unconscious of the worm, that mined her own! 
— Pale are those lips, where soft rarraati hnn^ 
Wan the warm cheek, and mute the twidtf 

tongue. 
Cold rests that feeling heart on Derwent'a ahorc^ 
And those love-lighted eye-baUs roll no 



<< Here her sad consort, stealing through the 

gloom aSl 

Of murmuring cloysters, gazes on her tomh ; 
Hangs in mute anguish o'er the acntcheon'd 

hearse. 
Or graves with trembling style the Totivt 

verse. 
' Sexton ! oh, lay beneath this sacred ahrinei 
When time's cold hand shall dose my misKh^ 

eyes, 
Oh, gently lay this wearied earth of niin^ 
Where vrrapp'd in night my loved Milcena lies 



0*er Milcend's tomb, 1. 906. In memory e 
Mrs. French, a lady who to many other elegant 
accomplishments added a proficieney in hoteny 
and natural history. 
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* So shall with purer joy my spirit move, S29 
When the last trumpet thrills the caves of death. 
Catch the first whispers of my wakings love. 
And drink with holy kiss her kindlings breath. 

* The spotless fair, with blush ethereal warm, 
Shall hail with sweeter«mile returning day, 
Rise from her marble bed a brighter form. 
And win on buoyant step her airy way. 

Shall bend approved, where beckoning hosts 

invite. 
On clouds of silver her adoring knee. 
Approach with seraphim die throne of light, 
—And beauty plead with angel-tongue for 

me !' S40 

IX. « Your virgin trains on Brindley*s 

cradle smiled, 
And nursed with jfoiry-love the unletter*d child. 
Spread round his pillow all your sacred spells, 
Pierced all your springs and opened all your 

wells.— 
As now; on grass, with glossy folds reveal'd, 
Glides the bright serpent, now in flowers con- 

ceal*d; ' 
Far shine the scales, that gild his sinuous back, 
And lucid undulations mark his track ; 
So with strong arm immortal Brindley leads 
His long canals, and parts the velvet meads ; S50 
Winding in lucid lines, the watery mass 
Mines the firm rock, or loads the deep morass, 
With rising locks a thousand hills alarms, 
Flings o*er a thousand streams Its silver arms, 
Feeds the long vale, the nodding woodland laves, 
And plenty, arts, and commerce freight the 

waves. 
— Nymphs ! who erewhile round Brindley*s 

early bier 

On snow-white bosoms showered the incessant 
tear. 

Adorn his tomb! oh, raise the marble bust, 

Proclaim his honours, and protect his dust ! S60 

With urns inverted round the sacred shrine 

Their ozier wreaths let weeping naiads twine ; 

While on the top mechanic genius stands, 

Counts the fleet waves, and balances the 

lands. 

X. « Nymphs ! you first taught to pierce the 
secret caves' 
Of humid earth, and lift her ponderous waves ; 



On Bnndley*$ cradle smiled. L S41. The life of 
Mr. Brindley, whose great abilities in the con- 
struction of canal nav^;ation were called forth 
by the patronage of the Duke of Bridge waler, 
may be read in Dr. Kippis's Biographia Britan- 
nica, the excellence of his genius is visible in 
every part of this island. He died at Tumhurst, 
in Staffordshire, in 1778, and ought to have a 
monument in the cathedral church at Lichfield. 

lAft her ponderous waves, 1. 866. The inven- 
tion of the pump is of very ancient date, being 
ascribed to one Ctesebes, an Athenian, whence 
it was called by the Latins machina Ctesebiana; 
but it was long before it was known that the 



Bade with quick stroke the sliding piston bear ; 
The viewless columns of incumbent air ;— 
Pres8*d by the incumbent ur the floods below, 
Through opening valves in foaming torrents 

flow, 870 

Foot after foot with lessen'd impulse move^ 
And rising seek the vacancy above- 
So when the mother, bending o*er his charms. 
Clasps her fair nurseling in delighted arms ; 
Throws the thin kerchief from her neck of snow. 
And half unveils the pearly orbs below ; 
With sparkling eye the blameless plunderer 

owns 
Her soft embraces, and endearing tones. 
Seeks the salubrious fount with opening lips. 
Spreads his inquiring hands, and smiles, and 

sips. 880 

'* Connubial fair ! whom no fond transport 

warms 
To lull your infant in maternal arms ; 
Who, bless'd in vain with tumid bosoms, hear 
His tender wailings with unfeeling ear ; 
The soothing kiss and milky rill deny. 
To the sweet pouting lip, and glistening eye !— 
Ah ! what avails the cradle's damask roof. 
The eider bolster, and embroidered woof !— 
Oft hears the gilded couch unpityM plains,' 
And many a tear the tassel*d cueJiion stains ! 890 
No voice so sweet attunes his cares to rest. 
So soft no pillow, as his mother's breast ! — 
— -Thus charm*d to sweet repose, when twilight 

hours 
Shed their soft influence on celestial bowers, 
The cherub, innocence, with smile divine 
Shuts his white wings, and sleeps on beauty's 

shrine. 

XL " From dome to dome when flames in- 
furiate dimb. 
Sweep the long street, invest the tower sublime ; 
Gild the tall vanes amid the astonish'd night, 
And reddening heaven returns the sanguine 
light; 400 



ascent of the piston lifted the superincumbent 
column of the atmosphere, and that then the 
pressure of the surrounding air on the surface of 
the well below forced the water up into the 
vacuum, and that on that account, in the com- 
mon lifting pump the water would rise only 
about thirty-five feet, as tiie weight of such a 
column of water was in general an equipoise to 
the surrounding atmosphere. The foamy ap- 
pearance of water, when the pressure of the air 
over it is diminished, is owing to the expansion 
and esteapeof the air previously dissolved by it, 
or existing in its pores. When a child first sucks 
it only presses or champs the teat, as observed 
by the great Harvey, but afterwards it learns to 
make an incipient vacuum in its moutii, and acts 
by removing the pressure of the atmosphere from 
the nipple, uke a pump. 

Ah 7 what avaUs, 1. 887. From an elf^^nt lit- 
tle poem of Mr. Jemingham's, entitled 11 Latte, 
exhorting ladles to nurse their own diildren. 
G 
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While with Ftft iCridM and brittUiif hair aloof 
i'ale dangor glidea along the falUnf roof; 
And fiant terror howling in amaze 
MoYCS hie dark llmba acroaa the lurfd blaze. 
Nympha ! you tint taught the gelid waTc to rise, 
Hurl'd in resplendent ardies to the ikiee ; 
In iron cells condensed the airy spring, 
A nd imp*d the torrent with unfailing wing ; 
-^On the fierce flames die shower impetooos falls. 
And sudden darkness shrouds the shatter 'd 
walls; ilO 

Steam, smoke, and dust, in blended volumes 

roU, 
And night and sUenoe repossess the pole.— 

« Where were ye, Nymphs ! in those, disast- 
rous hours, [towers ? 
Which wrapp'd in flames Augusta's sinking 
Why did ye linger in your wells and groves, 
When sad Woodmason moum'd her infant 

loves? 
When thy ikir daughters with unheeded screams. 
Ill-fated Molesworth! caU'd the loitering 

streams?— 
The tremUing nymph, on bloodless fingers hung 
Eyes horn the tottering wall the distant throng* 
With ceaseless shrieks her sleeping friends 
alarms, 481 

Drops with sillied hair into her lover's arms. 
The illumined mother seeks with footsteps fleet. 
Where hangs the safe balcony o'er the street, 
Wrap*d in her sheet her youngest hope sus- 
pends. 
And panting lowers it to her tiptoe friends ; 



liurVd in resplendent arches, \, 4X3^ The addi- 
tion of an air-cell to machines for raisine water 
to extinguish fire, was first introduced by Mr. 
Newshun of London, and Is now applied to si- 
milar engines for washing wall-trees in gardens, 
and to aU kinds of forcing pumps, and might be 
applied with advantage to lifting pumps where 
the water is brought m>m a great distance horiz- 
ontally. Another kind of machine wi» invented 
by one Greyl, in which a vessel of water was 
every way dispersed by the explosion of gun- 
powder lodging in the centre of it, and lighted 
by an adapted match ; from this idea Mr. God- 
frey proposed a water-bomb of similar construc- 
tion. Dr. Hales, to prevent the spreading of 
fire, proposed to cover tne floors and stairs of the 
adjoining houses with earth ; Mr. Hardey pro- 
posed to prevent houses from taking fire by cov- 
ering the cieling with thin iron plates, and Lord 
Mahon by a bed of coeerse mortar or plaister 
between the cieliqg and floor above it. May nc»t 
this age of chemioalscience discover some method 
of injecting or soaking timber with lime-water, 
and afterwards with vitriolic acid, and thus fill 
its pores with ali^baster ? or of penetrating; it 
with siliceous matter, by processes similar to those 
of Bergman and Achard? See Cronstedt's 
MineraL 2d edit. Vol. L p. 82S. 

Woodmatont Molesworth, 1. 416. The histories 
of these unfortunate families may be seen in the 
Annual Hegister or in the Gentleman's Maga- 
zlne. 



OF iOmio UJ. 

Again she hurries am affsetion's wingi^ 
And nowathirdj and now a fourth, shebrlngs; 
' Safe all her babes, she smooths ber horrent 
brow. 
And bursts through bickering flames, unsoorch'd 

below. « 

So, by her son arraign'd, with foet unshod 490 
O'er burning bars indignant Emma trod. 

'< E'en on the day when youth with beauty wed. 
The flames surprised them In their m^tial bed ; 
Seen at the opening sash with boeom bare. 
With wringing handa, and dark dishevel* dhAu*, 
The blushing bride with wild disordered charma 
Round her fond lover winds her ivory arms ; 
Beat, as they clasps their throbbing bourts with 

fear. 
And many a kias is mixed with many a tonr ; 
Ah me ! In vain the labouring enginea pour 
Round their pale limbs the IneffiBetual shower ! 
— Then crash'd the floor, while fi»r{nVing crowds 

retire. 
And love and virtue sunk amid the fire ! 
With piercing screams afflicted strangers mourn. 
And their white ashes mingle in their urn. 

XII. ** Pellucid forms ! whose crystal bo- 
soms show 
The shine of welfare, or the shade of woe ; 
Who with soft lips salute returning 8priii|ry 
And hail the zephyr quivering on his wing; ; 4fi0 
Or watch, nntired^ the wintory doudsy and 

share 
With streaming eyes my vegetable care ; 
Go, shove the dim mist from the mountidn's 

brow. 
Chase the white fog, which floods the vale below 
Melt the thick snows, that linger on the landsy 
And catch the hailstones in your little handa ; 
Guard the coy blossom-from the pelting sbower. 
And dash the rimy spangles from the bower^ 
From each diill iMf the silvery drops repel. 
And dose the timorous floret's gdden belL 460 



Shove the dim mist, 1. 458. See note on L SO 
of this Canto. 

Catch the hail-stones, 1. 456. See note on L 15 
of this Canto. 

From each chiU leaf, L 459. The u^per aide of 
the leaf is the organ of vegetable respiration, as 
explained in the additional notes, No.XXX VII. 
hence the leaf is Uable to injury from much 
moisture on this surface^ and is destroyed by 
being smeared with oil, in these respects resem- 
bling the lungs of animals, or the spiraoula o. 
insects. To prevent these injuries, some leaves 
repel the dew-drops from their upper surfiMses, 
as those oi cabbages ; other v^etables dose the 
upper surfoces of their leaves together la the 
night, or in wet weather, as the sensitive plant ; 
others only hang their leaves downward, so as ts 
shoot the wet from them, as kidney-betms, and 
many trees. See note on 1. 18 of this Canto. 

Golden bdl, 1. 460. Thei» are muades plaoed 



Ointo IIL] VEQBTATIOSr. 

** So should young sympathy, in female fbrm, 
Climb the taU rode, spectatress of the storm ; 
Life's sinking wrecks with secret sighs 

deplore. 
And bleed fSor others* woes, herself on shore ; 
To friendless virtue, gasping on the 8traad» 
Bare her warm heart, her virgin arms expand, 
Charm with kind loc^ witib tender accents 

cheer. 
And pour the sweet consdatory tear ; 
Griefs cureless wounds wiUi lenient balms 

assuage. 
Or prop with firmer staff the steps of age ; 470 
The lifted arm of mute despair arrest. 
And snatch the dagger pointed at his breast ; 
Or lull to slumber envy's haggard mi<ai, 
And rob her quivered sliafts with hand unseen. 
Sound, nymphs of helicoa ! the trump of 

fiune. 
And teach Hibernian echoea Jones's name ; 



about the footstalks of the leaves dr leaflets of 
many plants, for the purpc^se of closing their 
upper surfaces together, or of bending them 
down so as to shoot off the showers or dew-drops, 
as mentioned in the preceding note. The claws 
of the petals or of the divisions of the calyx of 
many flowers are furnished in a similar manner 
with muscles, which are exerted to oj^n or close 
the coral and calpc of the flower as m tragtmo- 
^on, anemone. This action of opening and clos- 
ing the leaves or flowers does not appear to be 
produced simply by frritaium cm the muscles 
themselves, but by tne connection of those mus- 
cles with A sensitive aeDsorivaai, or brain, existing 
in each individual bud or flower. 1st. Because 
many flowers close from the defect of stimulus, 
not by the excess of it, as by darkness, which is 
the absence of the stimulus of light ; or bv cold, 
which is the absence of the stimulus oi heat. 
Now the defect of heat, or the absence of food 
or of drink, affects our sensations, which had been 
previously accustomed to a greater quantity of 
them ; but a muscle cannot 1^ said to be stimul- 
ated into action by a defect of stimulus. 2d. 
Because the muscles around the footstalks of the 
subdivisions of the leaves of the sensitive plant 
are exerted when any injury is offered to the 
other extremity of the leaf, and some of the 
stamens of the flowers of the class Syngenesia 
contract themselves when others are irritated. 
See note on Chondrilla, Fart II. of this work. 

From this circumstance, the contraction of the 
muscles of vegetables seems to depend on a dis- 
agreeable <ema/ion in some distant part, and not 
on the irritation of the muscles themselves. 
Thus, when a particle of dust stimulates the ball 
of the eye, the eye-lids are instantly dosed, and 
when too much light puna the retina, the mus- 
cles of the iris contract its apoture, and this not 
by any connectk>n or consult of the nerves of 
those parts, but as an effort to prevent or to re- 
move a disagreeable sensation, which evinces 
that v^etables are endued with sensation, or 
that eadi bud has a common censorium, smd is 
furnished with a brain or a central place where 
its nerves are connected. 

Jones*s name* 1. 476^ A young lady who d^ 



5J 
Bind round her polish'd brow the civic bay. 
And drag the fair philanthropist to day. 
So from secluded springs, and secret eaves, 479 
Her Liffy pours his bright meandering waves. 
Cools the parch'd vale, the sultry maad 

divides. 
And towns and temples star his shadowy sides. 

XIII. Call your light legions, tread the 
swampy heath, [neath ; 

Fierce with sharp spades the tremulous peat be« 
With colters bright the rushy sward bisect, 
And in new veins the gushing rills direct ; •— 
So flowers shall rise in purple light array* d. 
And blossom'd orchards stretch their silver 

shade ; 
Admiring glebes their amber ears unfold. 
And labour sleep amid the waving gold. 490 



" Thus when young Hercules with firm dis- 

diUn 
Braved the soft smiles of pleasure's harlot train ; 
To valiant toils his forceful limbs assign'd. 
And gave to virtue all his mighty mind ; 
Fierce Achelous rurii'd from mountain-caves, 
O'er sad Etolia pour'd his wasteful waves, 
O'er lowing vales and bleating pastures roU'd, 
Swept her red vineyards, and her glebes of 

gold. 
Mined all her towns, uptore her rooted woods, 
And famine danced upon the shining floods. 500 
The youthful hero seized his curled crest. 
And dash'd with lifted dub the watery pest ; 
With waving arm the billowy tumult quell 'd. 
And to his course the bellowing fiend repell'd. 

" Then to a snake the finny demon tum'd 
His lengthen'd form, with scales of silver 

bum'd ; 
Lash'd with resistless sweep his dragon-train. 
And shot meandering o'er the affrighted 

plain. 
The hero-god, with giant fingers dasp'd 
Firm round his neck, the hissing monster 
grasp*d ; 610 



votes a great part of an ample fortune to well- 
chosen acts of secret charity. 

Fierce Achelous. 1. 495. The river Achelous 
deluged Etolia, by one of its branches or arms 
which in tJie ancient languages are called horns, 
and produced famine throughout a great tract 
of country ; this was represented in hierogly- 
phic emblems by the wmding course of a ser- 
Snt, and the roaring of a bull with large horns, 
ercules, or the emblem of strength, strangled 
the serpent, end tore off one horn from the 
bull ; tnat is, he stopped and turned the course 
of one arm of the river, and restored plenty to 
the country. Whence the ancient emblem of 
the horn of plenty. Diet, par M. Danet. 
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With stertiBf eyes, wide throat, and gaping 

teeth, 
Carl his redundant folds, and writlie in death. 

« And now a bull, amid the flying throng 

The grisly demon foam'd, and roar'd along ; 

With silver hoofs the flowery meadows spom'd, 

Roll'd his red eye, his threatening antlers tum*d 

Dragg*d down to earth, the warrior's victor- 
hands 

Press* d his deep dewlap on the imprinted sands ; 

Then with quick bound his bended knee he 
fix'd 

High on his neck, the branching horns be- 
twixt, 520 

Stndn*d his strong arms, his sinewy shoulders 
bent, 

And from his curled brow the twisted terror rent. 

—Pleased fawns and nymphs with dancing step 
applaud, 

And hang their chaplets round the resting god ; 

Link their soft hands, and rear with pausing toil 

The golden trophy on the furrow'd soil ; 

Fill with ripe fruits, vrith wreathed flowers 
adorn, 

And give to Plenty her prolific horn. 

XIV. << On spring's fair Up, cerulean sis- 
ters ! pour 
Fh>m airy urns the sun-Ulumined shower, 530 
Feed with the dulcet drops my tender broods. 
Mellifluous flowers, and aromatic buds ; 
Hang from eadb bending grass and horrent thorn 
The tremulous pearl, that glitters to the mom ; 
Or where cold dews their secret channels lave. 
And earth's dark chambers hide the stagnant 
wave, [lead 

Oh pierce, ye nymphs ! her marble veins, and 
Her gushing fountains to the thirsty mead ; 
Wide o*er the shining vales, and trickling hills. 
Spread the bright treasure in a thousand rills. 540 



Dragged down to earth, 1. 517. Described from 
an antique gem.. 

&7neaa the bright treasure, 1. 540. The practice 
of nooding lands long in use in China has been 
but latdv introduced into this country. Besides 
the supplying water to the herbage in dryer sea- 
sons, it seems to defend it from frost in the early 
part of the year, and thus doubly advances the 
Tegetation. The waters which rise from springs 
passing through marl or limestone are replete 
with o^careous earth, and when thrown over 
morasses thev deposit this earth and incrust or 
consolidate tne morass. This kind of earth is 
deposited in great quantity from the springs at 
Matlock bath, and simplies the soft porous ume* 
Btone of which the houses and walls are there 
constructed ; and has formed the whole bank for 
near a mile on that side of the Derwent on which 
they stand. 

The water of many springs contains much 
azotic gas, or phlc^stic air, besides carbonic gas, 
or fixed air, as that of Buxton and Bath ; this 
being set at liberty ma^ more readily contribute 
to the production of nitre by means of the pu- 



So vhall my peopled realms of leaf and flowor 
Exult, inebriate with the genial Atmtr ; 
Dip their long treaaes from the moasy Vrink, - 
With tufted roots the glamy eorreata drink; 
Shade your co<d mansi<»a from meridian 
And view their waving honoars In 



** Thus where the veins their oonflaent bnmchea 

bend. 
And milky eddies with the purple Uend ; 
The chyle's white trunk, diverging from Ita 

source. 
Seeks through the vital mass its ahlnin^ 

course; 550 

O'er each red cdl, and tissued membrane apraada 
In living net-work all its brandling threads ; 
Maze within maze its tortuous path purauea, 
Winds into glands, inextricable dues ; [dps 

Steals through the stomach's vdvet ridea, and 
The silver surges with a thousand lips ; 
Fills each fine pore, pervades each dender hair. 
And drinks salubrious dew-drops tnnxi the air.' 

" Thus when to kneel in Mecca's awful gloom. 
Or press with pious kiss Medina's tomb, 660 
League after league, through many a lingering 

day. 
Steer the swart caravans their sultry wmy ; 
O'er sandy wastes on gasping camels toil. 
Or print with pilgrim-steps the burning soil; 
If from lone rocks a sparkling rill descend. 
O'er the green brink the kneeling nationa bend. 
Bathe the parch'd lip, and cool the feverish 

tongue. 
And the dear lake reflects the mingled throng." 

The goddess paused, — the listening bands 
awhile 

Still seem to hear, and dwell upon her smile; 570 
Then with soft murmur sweep in lucid trains 
Down the green slopes, and o'er the pebbly 

plains. 
To each bright stream on silver sandals glide. 
Reflective fountain, and tumultuous tide. 

So shoot the spider-broods at breezy d»wn, 
Their glittering net-work o'er the autumnal 
lawn ; 



trescent matters which it is exposed to by being 
spread upon the surface of the land ; in the same 
manner as fr^uently turning over heapa of man- 
ure facilitates the nitrous process by imprisoning 
atmospheric air in the interstices of the putres- 
cent materials. Water aridne by lan^floods 
brings along with it much of tiie most soluble 

{>arts of the manure frt)m the higher lan^s to the 
ower ones. River- veater in its dear state and 
those springs which are called soft are less bene- 
flcial for the purpose of watering lands, as they 
contain less earthy or saline itaatter ; and water 
from dissolving snow frt)m its dow solution 
brings but little earth along with it, as niiay he 
seen by the comparative deamess of the water 
of snow-floods. 
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From Uade to blade connect with cordage fine 
The unbending grass, and live along the line; 
Or bathe unwet their oily forms, and dwell 
With feet repulsive on the dimpling welL 660 

So when the north congeals his watery mass, 

Piles high his snows, and floors his seas with 

glass ; [rays, 

While many a month, unknown to warmer 

Marks its slow chronicle by lunar days ; 



Stout 



Leave 



youths and ruddy damsels, sportive 

train, 

the whito soil, and rush upon the 

main; 
From isle to isle the moon-bright squadrons 

stray, 
And win in easy curves their graceful way ; 
On step alternate borne, with balance nice 
Hang o*er the gliding steel, and hiss along the 

ice. 580 
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ARGUMENT. 

AjiDBESS to the Sylphs, L Trade-winds, Monsoons, N, E, and S. W. winds. Land and sea 
Proems, Irregular winds, 9. //. Production of vital air from oxygene and light. The marriage of 
Cmpidand Psyche, 85. ///. 1. Syroc, Simoom, Tornado, 6S. 2, Fog, Contagion, Story of Tkyrm 
and JEgle, Love and Death, 79. IV, 1. Barometer, Air-pump, 127. 8. Air-balloon of MongoL- 
fer. Death of Ro:der, Icarus, 14S. V, Discoveries of Dr, Priestley, Evolutions and combinations 
of pure air, Rcqx of Proserpine, 177. VI, Sea-balloons, or houses constructed tq move under the 
sea. Death cfMr, Day, Of Mr, Spaiding, Of Captain Pierce and his Daughters, 2(f7, VIL Sh/ljihs 
of music, Cecilia singing, Cupid with a lyre riding uj)on a lion, 246, VIII, Destruction ofSenack- 
erib^s army by a pestilential wind. Shadow of Death, 275, IX, 1. Wish to possess the secret o/* 
changing tiie course of the winds, S07, 2, Monster devouring air subdued by Mr, Kirwan, 93S. X. 

1. Seeds suspended in their pods. Stars discovered by Mr, Herschel, Destruction and resuscitation tf 
all things, 963. 2, Seeds within seeds, and bulbs within bulbs. Picture on the retina <fthe eye. Con- 
centric strata of the earth. The great seed, S9S. S. The root,pith, lobes, j)lume, calyx, corol, sap, blood, 
leaves respire and absorb Ught, The crocodile in its egg, 4&1, XI, Opening of the flower. The petals, 
styXe, anthers, prolific dust, honey-cup. Transmutation of the silk-worm, 453. XII, 1. Le^Umds 
changed into flower-buds by wounding the bark, or strangulating a jmrt of the branch, Ctntra^ 477. 

2. Ingrafting, Aaron* s rod ptdlulates, 507. XIII, I, Insects on tree. Humming-bird alarmed by 
the spider-like appearance of cyprepedia, 621. 2. Diseases of vegetables. Scratch on unnealed glass, 641. 
XIV, I, Tender flowers, Amaryllis, fritillary, erythrina, mimosa, ccrea, 553. 2. Vines, Oranges, 
Diana* s trees, Xew garden. The royal family, bl\, XV, Offering to Hygeia, QV7, Departure of 
the Goddess, 659. 



As when at noon in Hybla's fragrant bowers 
Calcalia opens all her honey*d flowers ; 
Contending swarms on bending branches ding, 
And nations hover on aurelian wing ; 
So round the goddess, ere she speaks, on high 
Impatient sylphs in gawdy cirdets fly ; 
Quivering in air their painted plumes expand. 
And colour'd shadows dance upon the land. 



CacaUa opens, L 2. The importance of the nec- 
tarium, or honey-gland, in the vegetable econo- 
my is seen from the very complicated apparatus, 
which nature has formed in some flowers for the 
preservation of their honey from insects, as in 
the aconites, or monkshoods; in other plants, 
instead of a great ap^mratus, for its protection, a 
greater secretion or it is produced, that thence a 
pu*t maybe spared to the depredation of insects. 
The cacalia suaveolens produces so much honey, 
that on some dajrs it may be smelt at a great 
distance from the plant. I remember once 
counting on one of these plants, besides bees of 
various kinds without number, above two hun- 
dred ptuntcd butterflies, which gave it the beau- 
tiful appearance of being covered with additional 
flowers. 



1. 
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Sylphs! your light troops the tropic 
winds confine. 
And guide their streaming arrows to the line ; 
While in warm floods ecliptic breezes rise, 11 
And sink with wings benumb'd in colder skies. 
You bid monsoons on Indian seas reside, 
And veer, as moves the sun, their airy tide ; 
While southern gales, o*er western oceans roll. 
And Eurus steals his ice- winds from the pole. - 
Your playful trains, on sultry islands bom. 
Turn on fantastic toe at eve and mom ; 
With soft susurrant voice alternate sweep 
Earth's green pavilions and encircling deep. 80 
Or in itinerant cohorts, borne sublime 
On tides of ether, float from clime to dime ; 
0*er waving autumn bend your airy ring. 
Or waft the fragrant bosom of the spring. 

II. " When morn, escorted by the dancing 
hours, 
0*er the bright plains her dewy lustre showers ; 



The tronic winds, 1. 9. See additional note^ 
No. XXXIII. 



Canto IF.] 



£coNO]vnr of vzsGirr ation. 



55 



Till from her sable chariot eve serene 
Drops the dark curtain o'er the brilliant scene ; 
You form with chemic hands the airy surge, 
Mix with broad vans, with shadowy tridents urge. 
Sylphs ! from each sun-bright leaf, that twink- 
ling shakes 31 
O'er earth's green lap, or shoots amid her lakes. 
Your playful bands with simpering lips invite. 
And wed the enamour'd oxygene to light. — 
Round their white necks with fingers interwove. 
Cling the fond pair with unabating love ; 
Hand link'd in hand on buo3rant step they rise, 
And soar and glisten in unclouded skies. 
Whence in bright floods the vital air expands, 
And with concentric spheres involves the 
lands; 40 
Pervades the swarming seas, and heaving earths. 
Where teeming nature broods her myriad 

births; 
Fills the fine lungs of all that breathe or budf 
Waims the new heart, and dyes the gushing 

blood; 
With life's first spark inspires the organic frame. 
And, as it virastes, renews the subtile flame. 

" So pure, 80 soft, with sweet attraction shone 
Fair Psyche, kneeling at the ethereal throne ; 

The enamoured oxt/gene, 1. 84. The common 
air of the atmosphere appeal's by the analysis of 
Dr. Priestley and other philosophers to consist 
of about three parts of elastic fluid unfit for res* 
piration or combustion, called azote by the French 
school, and about one-fourth of pure vital air fit 
for the support of animal life and of combustion, 
cidled oxygene. The principal source of the 
azote is probably from me decomposition of all 
vegetable and animal matters by putrefaction 
and combustion ; the principal source of vital air 
or oxygene is perhaps from the decomposition of 
water in the organs of vegetables by means of 
the sun's light. The diffi^tv of injecting ve- 
getable ves^ seems to show that their perspira- 
tive pores are much less than those of animals, 
and that the water, which constitutes their per- 
spiration is so divided at the time of its exclu- 
sion, that by means of the sun's light it becomes 
decomposed, the inflammable air or hydrogene, 
which is one of its constituent parts, being re- 
tained to form the oil, resin, wax, honey^ &c. of 
the v^etable economy ; and the other part, 
which united with light or heat becomes vital 
air or oxygene gas, rises into the atmosphere and 
replenishes it with the food of life. 

Dr. Priestley has evinced by very ingenious 
experiment» that the blood gives out phlceistpn, 
and receives vital air, or oxygene gas by the 
jungs. And Dr. Crawford has shown that the 
blood acquires heat from this vital air in respir- 
ation. There is however still a something more 
subtile than heat, which must be obtained in res- 
piration from the vital air, a something which 
life cannot exist a few minutes without, which 
seons necessary to the vegetable as wdl as to 
the animal world, and which, as no organiz^ 
vessels can confine it, r^^uires perpetually to be 
renewed. See note on Cfanto 1. 1. 401 ; and ad* 
ditional notes. No. XXXIV. 

Fair Psyche. 1. 48. Described from an an- 
cient gem on a fine onyx in possessipo of the 



Won with coy smiles the admiring court of 
Jove, 49 

And warm'd the bosom of unconquer'd love- 
Beneath a moving shade of fruits and flowers 
Onward they march to Hjrmen's sacred bowers ; 
With lifted torch he lights the festive train. 
Sublime, and leads them in his golden chain ; 
Joins the fond pair, indulgent to their vows. 
And hides with mystic veil their blushing 
brows. [fling. 

Round their fair forms their mingling arms they 
Meet with warm lip, and clasp with rustling 

wing.-^ 
— Hence plastic nature, as oblivion whelms 
Her fading forms, repeoples all her realms ; 60 
Soft joys disport on pui*ple plumes unfurl' d, 
And love and beauty rule the willing world. 

III. 1. <' Sylphs! your bold myriads on the 
withering heath 
Stay the fell Syroc's suffocative breath ; 
Arrest simoom in his realms of sand, 
The poison'd javelin balanced in his hand ;— 

Duke of Marlborough, of which there is a beau- 
tiful print in Bryant's Mythol. Vol. II. p. 392. 
And from another ancient gem of Cupid and 
Psyche embracing, of which there is a print in 
Spence's Polymetis, p. 8S. 
Repeoples all her realms, 1. 60. 

QosB mare nayigerum et terras Aragiferentes [turn 
Concelebras ; per te qaoniam genus omne animaQ- 
Goncipitur, naitque exortom luaiina solia. 

LUCKKT. 

Arrea simoom, 1. 65. " At eleven o'clock 
while we were with great pleasure contemplating 
the rugged tops of Chi^gre, where we expected 
to solace ourselves with plenty of good water, 
Idris cried out with a loud voice, ** Fall upon 
your faces, for here is the simoom !" I saw 
from the S. £. a haze come in colour like the 
purple part of a rainbow, but not so compres- 
sed or thick ; it did not occupy twenty yards in 
breadth, and was about twelve feet high from 
the ground. It was a kind of a blush upon the 
air, and it moved very rapidly, for I scarce could 
turn to fall upon the ground with my head to 
the northward, when 1 felt the heat or its cur- 
rent plainly upon my face. We all lav flat upon 
the ground, as if dead, till Idris told us it was 
blown over. The meteor, or purple haze, which 
I saw was indeed passed ; but the light air that 
still blew was of heat to threaten suffocation. 
For my part, 1 found distinctly in my breast, 
that I had imbibed a part of it ; nor was I fi*ee 
of an asthmatic sensation till I had been some 
months in Italy.'* Bruce's Travds, Vol. IV. 
p. 667. 

It is difficult to account for the narrow track 
of this pestilential wind, which is said not to 
exceed twenty yards, and for its small elevation 
of twelve feet. A whirlwind will pass forwards, 
and throw down an avenue of trees by its quick 
revolution as it passes ; but nothing like a whirl- 
wind is described as happening in these narrow 
streams of air, and whirlwinds ascend to great- 
er heights. There seems but one known man- 
ner in whi<^ this chann^ of air could be efiec- 
tfd. and that istiy electricity. 

The volcanic origin of these winds ia tsv^j^- 
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1^/^ree on blue strains he rides the tainted air, 
Points his keen eye^ and waves his whistling 

hair ; 
While, as he turns, the undulating soil 
Rolls in red wares, and billowy deserts boiL 70 

You seize tornado by his locks of mist 



When, guest of death ! from chamal Taults he 

steals. 
And bathes in human gore his armed wheels. 



f< 



I 



Thus when the plague, upborne on Bdgiaa 
air, [hair ; 

Look*d through the mist and shook his clotted 



Burst his dense clouds, his wheeling spires un- O'er shrinking nations steer*d malignant clouds, 

twist ; [gtdes. And rain*d destruction on the gaqping crovrda. 

Wide o'er the west when borne on headlong The beauteous ^gle felt the yenom'd dart, 91 



her 



Slow roll'd her eye, and feebly throbb'd 

heart; 
Elach fervid sigh seem*d shorter than the last. 
And starting friendship shunn'd her, as dk 

pass'd. 
— With weak unsteady step the fidnting nudd 
Seeks the cold garden's solitary shade. 
Sinks on the pillowy moss her droopiog head. 
And prints with lifeless limbs her leafy bod. 
—On wings of love her plighted swain puisuei. 
That lingering'slu^bers on the sedge-wove bog, | Shades her from winds, and shelters her fimn 



Dark as meridian night, the monster sails, | 

Howls high in air, and shakes his curled i 

brow, 
Lasliing with serpent-train the waves below. 
Whirls his black arm, the forked lightnings 

flings, 
And showers a deluge from his demon- wings. 



8. 



<< Sylphs ! with light shafts you pierce the 
drowsy fog, 79 



With webbed feet o'er midnight meadows 

creeps. 
Or flings his hairy limbs on stagnant deeps. 
You meet contagion issuing from afor. 
And dash the baleful conqueror from his car ; 



tioned in the note on Chunda in Part. II. of 
this work ; it must here be added, that Pkwfes- 
sor Vairo at Naples found, that during the erup- 
tion of Vesuvius perpendicular iron bars were 
electric ; and others nave observed suffocating 
dunps to attend these eruptions. Ferber^ 
TVavds in Italy, p. ISS. And lastly, that a cur- 
rent of air attends the passage of electric matter, 
as is seen in presenting an dectrized point to the 
flame of a candle. In Mr. Bruce's account of 
this simoom, it viras in its course over a quite dry 
desert of sand, (and which was in consequence 
unable to conduct an electric stream into the 
earth beneath it,) to some moist rocks at but a 
few miles distance ; and thence would appear to 
be a stream of elecbicity from a volcano attend- 
ed with noxious air ; and as the bodies of Mr. 
Bruce and his attendants were insulated on the 
sand, they would not be sensible of their in- 
creased electricity, as it passed over them; to 



dews, 

Extends on tapering poles the canvass roof. 
Spreads o'er the straw- wove mat the flazea 

woof. 
Sweet buds and blossoms on her bolster strews, 
And binds his kerchief round her aching brows ; 
Sooths with soft kiss, with tender aeoents 

charms. 
And clasps the bright infection in his arma.— 
With pale and languid smiles the grateful lUr 
Applauds his virtues, and rewards his care ; 
Mourns with wet cheek her t»lr compai^DBS 

fled 109 

On timorous steps, or number'd with the 
Calls to her bosom all its scatter'd rays. 
And pours on Tliyrsis the collected blaze 
Braves the chiU night, caressing and cares 
And folds her hero-lover to her breast. — 
Less bold, Leander at the dusky h«mr 
Eyed, as he swam, the far love-lighted tower; 
Breasted with stru^ling arms the tossliig 

wave. 
And sunk benighted in the watny grava. 
Less bold, Tobias claim'd the nuptial bod 119 



•d. 



which it may be added, that a sulphurous or j Where seven fond lovers by a fiend had bled; 

suffocating sensation is said to accompany flashes ' And drove, instructed by his angel-guideu 

**f J!!^^' I'^i^T "^"^ "^Vlu^ «rtmdBl I The enamour'd demon from the fatal bride- 
electricity. In the above account of the smioom. 



a great redness in the air is said to be a certain 
sign of its approach, which may be occasioned by 
the eruption of flame from a distant volcano in 
these extensive and impenetrable deserts of sand. 
See Note on L 294 of this Canto. 

Tornado, L 71. See additional notes, No. 
XXXIIL 

On ste^narU deeps, L 82. All contagious miasmata 
originate either from animal bodies, as those of 
the small pox, or from putrid morasses ; these 
latter produce agues in the colder climates, and 
malignant fevers in the warmer ones. The vol- 
canic vapours which cause epidemic coughs, are 
to be ranked amongst poisons, rather than 
amongst the miasmata, wnich produce contagi- 
ous dkeases. 



— Sylphs! while your winnowing pinionafiuiii'd 

the air. 
And shed gay visions o'er the sleepin^r pair • 



The beatUeoiis Mgle, 1. 91. When the ph^fos 
raged in Holland in 16S6, a young girl ^ ' * 
with it, had three carbuncles, anavv 
to a garden, where her lover, who wi 
to her, attended her as a nurse, and slept wMi 
her as his wife. He remained uninfSseledl, and 
she recovered, and was married to hlaa. The 
story is related bv Vine Fabridus in the Mise. 
Cur. Ann. II. Obs. 188. 



Qmtoir.l 



VEQBTATXON. 



Love round their couch eflhised his rosy hreatb, 
And with his keener arrows conquer*d Death. 

IV, 1. « You charmM, indulgent Sylphs ! 

their learned toil. 
And CTOwn'd with fame your Torricell, and 

Boyle ; 
Taught with sweet, smiles, responsive to their 

prayer, 
The spring and pressure of the viewless air. 190 
—How up exliausted tubes bright currents flow 
Of liquid sUver from the lake below, 
Weigh the long column of the incumbent skies, 
And with the changeful moment fall and rise. 
—•How, as in brazen pumps the pistons move, 
The membrane-valve sustains the weight above ; 
Stroke follows stroke, the gelid vapour faUs, 
And misty dew-drops dim the crystal waUs ; 
Rare and more rare expands the fluid thin. 
And silence dwells with vacancy within.—- 140 
So in the mighty void with grim delight 
Primeval silence reign*d with ancient night. 

2. << Sylphs ! your soft voices, whispering 
from the skies. 
Bade from low earth the bold Mongolfier rise ; 



«T 



TorriceUand Boyle, 1. 128. The pressure of 
the atmosphoi*e was discovered by Torricelli, a 
disciple or Galileo, who had previously found 
that the air had weight. Dr. Hook and M. Du 
Hamel ascribe the invention of the air-pump to 
to Mr. Boyle, who however confesses he nad 
some hints concerning its construction from Dr. 
Guerick. The vacancy at the summit of the 
barometer is termed the Torricellian vacuum, 
and the exhausted receiver of an air pump the 
Boylean vacuum, in honour of these two phi- 
losophers. 

The mist and descending dew which appear at 
first exhausting the receiver of an air-pump, are 
explained in the Phi. Trans. Vol. LXXVIII. 
from the cold produced by the expansion of air. 
For a thermometer placed in a receiver sinks 
some degrees, and in a very little time, as soon 
as a sufficient quantity of heat can be acquired 
from the x surrounding bodies, the dew becomes 
»e»Xn taken up. See additional notes. No. VII. 
Mr. Saussure observed on placing his hygro- 
meter in a receiver of an air-pump, that though 
on beginning to exhaust it the air became misty, 
and parted with its moisture, yet the hair of 
his hygrometer contracted, and the instru- 
ment pointed to greater dryness. This un- 
expected occurrence is explained by M. Monge, 
(Annales de Chymie, Tom V.), to depend on 
the want of the usual pressure of the atmosphere 
to force the aqueous particles into the poi*e8 of 
the hair ; and M. &kussure supposes, tliat his 
vesicular vapour requires more time to be redis- 
solved, than is necessary to dnr the hair of his 
thermometer. Essais sur THygrom. p. 226* 
But I suspect there is a less hypothetical way of 
understanding it ; when a colder body is brought 
into warm and moist air, (as a botue of spring- 
water for instance,) a steam is quickly coUected 
on its surface ; the contrary occurs when a war- 
mer body is brought into cold and damp air, it 
continues frerfiNnn dew so long as it continues 



Outstr^tch'd his buoyant ball with airy iprlng ,^ 
And bore the sage on levity, of wing ;— 
Where were ye. Sylphs ! when on the ethereal 

main [vain? 

Young Rosiere launch*d, and call'd your aid in 
Fair mounts the light balloon, by zephyr driven, 
Parts the thin clouds, and sails along th( 

heaven ; 150 

Higher and yet higher the expanding bubble flies. 
Lights with quick flash, and bursts amid the 

8kies.>^ 
Headlong he rushes through the afirighted air . 
With limbs distorted, and disheverd hair, 
Whirls round and round, the flying crowd 

alarms. 
And death receives him in his sable arms !— " 
Betrothed beauty bending o*er his bier 
Breathes the loud sob, and sheds the incessant 

tear; 
Pursues the sad procession, as it moves lfi9 

Through winding avenues and waving groves ; 
Hears the slow dii^e amid the echoing aisles, ' 
And mingles with her sighs discordant smiles. 
Then with quickstep advancing through the 

gloom, 
< I come !' she cries, and leaps into his tomb. ' 
' Oh, stay ! I follow thee to realms above !-r 
Oh, wait a moment for thy dying love !— 
Thus, thus I dasp thee to my bursting heart !— 
Close o*er us, holy earth !— We will not part !* 



« 



So 



erst with melting wax and loosen*d 
strings 
Sunk hapless Icarus on unfiilthful wings ; 1?0I 



warm ; for it warms the atmosphere around it, 
and renders it capable of receiving instead of 
parting with moisture. The moment the ai)r 
becomes rarefied in the receiver of the air-pump 
it becomes colder, as appears by the thermome* 
ter, and deposits its vapour; but the air of 
Mr. Saussure's hygrometer is now warmer thaa 
the air in which it is immersed, and in conse^ 
quence becomes dryer than before, by warming 
the air which immediately surrounds it, a part 
of its moisture evaporating along with its heat. • 
Young Rosiere launched. L 14C M. Pilatre da 
Rosiere, with a M. Romain, rose in a balloon, 
from Boulf^e, in June 1786, and after having 
been about a mile high for about half an hoin% 
the balloon took fire, and the two adventurers 
were dashed to pieces on their fall to the ground. 
Mr. Rosiere was a philosopher of great talenta 
and activity, joined with such urba^ty and ele*> 

Snce of manners, as conciliated the affections of 
s acquaintance, and rendered his misfbrtuna 
universally lamented. Annual Register for 
1784 and 1785, p. S29. 

Betrothed beauty, 1. 157. Miss Susan Dyor 
was engaged in a few days to marry M. Rosiere, 
who hfui promised to qmt sudi dangerous expe«> 
riments in fUture : she was spectatress of this 
sad accident, lingered some months, and died 
from excess of grief. The Rev. Mr. Collin, 
Senior FeUow of Trinity College in Cambridge 
was Well acquainted with this amiable young 
lady, and suggested the introduction of her m«« 
lancholy history in this place. 

H 



56 

Hk fottteT'd plumtfe duiMd upon Um wvr^ 
And Mrrowinf mflnnaids dack*d hit watery 

grvfi 
0*er bis pale cone their pearly eea-flowers shed, 
And 8trew*d with crimeon moM hit marble bed; 
Stmek in thefar coral towers the pausing bell, 
And wide in ocean toll'd his echoing knelL 

V. '< Sylphs ! you, retiring to scque8ter*d 
bowers, 
Where oft your Priestley woos your airy powers, 



jlnd wide in ocean. L 176. Denser bodies pro- 
pagate yibration or sound better than rarer ones ; 
If two stones be struck together under the water, 
they may be heard a mile or two by any one 
whose head is immersed at that distance, ac- 
cording to an experiment of Dr. Franklin. If 
tiie ear be applied to one end of a long beam of 
timber, the stroke of a pin at the other end be- 
comes sensible ; if a poker be suspended in the 
middle of a garter, each end of which is pressed 
against the ear, the least percussions on the po- 
ker give great sounds. And I am informed by 
laying the ear on the ground the tread of a horse 
may be discerned at a great distance in the night. 
The organs of hearing belonging to fish are for 
this reason much less complicated than of qua- 
drupeds, as the fluid they are immersed in so 
much better conveys its vibrations. And it is 
probable that some shell-fish which have twisted 
ahells Uke the cochlea and semicircular canals of 
the ears of men and quadrupeds may have no 
appropriated organ for perceiving the vibrations 
of Ihe dement they live in, but may by their 
ftpiral form be In a manner all ear. 

Where oft ymir Prie$Uey, L 178. The fame of 
Dr. Priestley is known in every part of the 
earth where science has penetratea. His vari- 
OOB discoveries respecting the analysis of the at- 
mosphere^ and the production of variety of new 
airs or gasses, can only be clearly understood by 
reading his Experiments on Airs, (3 vols, octa- 
.yo> Johnson, Xiondon.) The following are 
amongst his many discoveries. 1. The discovery 
fif nitrous and depblbgisticatod idrs. 2. The exhi- 
Jbitlon of tiie acids and alkalies in the form .of 
air. & Ascertaining the purity of respirable 
air by nitrous air. i. The restoration of viti- 
likted air by vegetation. 6. The influence of light 
to enable vegetables to yield pure air. 6. The 
/sonversion by means of Ught of animal and ve- 
getable substances, that would otherwise become 
mitrid and oflfensive, into nourishment of vege- 
tables. 7. The use of respiration by the blood 
{MffUng with phlogistoui and imbibing dephlo- 
gisticated air. 

The experiments here aUuded to are, 1. Con- 
ocming the production of nitrous gas from dis- 
solving iron and many othor metals in nitrous 
acid, which though first discovered by Dr. Hales 
<Static. Ess. VoL I. p. 234) was fully investi- 
gated, and applied to the Important purpose of 
distikunushiug the purity of atmospheric air by 
Dr. Priestley. When about two measures oi 
oommon air and one of nitrous gas are mixed 
together a red effervescence takes place, and the 
two airs occupy about one- fourth less space than 
was j^viously occupied by the common air 
alone. 

2. Concerning the green substance which 
ODws at the bottom of reservoirs of water which 
Ut, Priestley disoorervd to yield mudi pore air 



or roms ir. 

On Doisdess step or qnivcrfaig pialoa ^ide^ 
As sits the sage with scienoe by his aide ; 180 
To his charm'd eye in gay undress appear. 
Or pour your secrets cm his raptured ear. 
How nitrous gas from iron ingots driven 
Drinks with red lips the purest breath of heaven ; 
How, while conferva from its tender hair 
Gives in bright bubbles empyrean air. 
The crystal fioods phlogistic' ores calcine. 
And the pure ether marries with the mine. 

« So in SicUia's ever-bkKmdng shade 199 

When playful Proserpine from Ceres stray'd. 
Led with unwary step her vii^in trains 
0*er Etna's steeps, and £nna*s golden plains ; 
Pluck*d with fair hand the sUver-blo«oom*d 

bower. 
And purpled mead,— herself a fairer flower ; 
Sudden, unseen amid the twilight gladei, 
Rttsh'd gloomy Dis, and seised the trembling 

maid.— 
Her starting damsels sprung from moasy seats, 
Dropp'd from their gauzy laps the gathered 

sweets, 
Qung round the struggling nymph, ivith pierc- 
ing cries 199 
Pursued the chariot, and invoked the akles ; — 
Pleased as he grasps her in his iron arms, 
Frights with soft sighs, with tender wsnb 
alarms. 



when the sun ^one on it. His|nflthod of col- 
lecting this air is by placing over the green sub- 
stance, which he believes to be a vi^taUe of ths 
genus conferva, an inverted bell-glda previously 
filled with water, which subsides as the ak 
arises ; it has since been found that all Vegetables 
give up pure air from their loives, when the sua 
shines upon them, but not in the nJght, which 
may be owing to the sleep of the plant. 

S. The third refers to the great quantltyof 
pure air contained in the calces cf metals. The 
calces were long known to wdch maoh mon 
than the metallic bodies before cudnatian, inso- 
much that 100 pounds of lead will prodnos 
112 pounds of minium; the ore nf mangamiMt 
which is always found near the sorfiMe of the 
earth, is replete with pure ah*, whieh is now 
used for the purpose of bleaching. Olhermeteb 
when exposed to the atmosphero attract the pvue 
air from it, and become calces by its oomoina- ' 
tion, as zinc, lead, iron ; and increase in welcht 
in proportion to the air, which they imbibe. 

Whenplavftd Proaerpine. L 190. Tlie faUa at 
Proserpine s being seized by Pluto as ahe was 
gathering flowers, is escplained by Lord Bacon 
to signify the combination or marriage of ethe* 
real spirit with earthly materials. Baeon*s 
Works, Vol. V. p. 470. edit. ito. Lond. 1778. 
This allusion is still more curiously exact, from 
the late discovery of puro air being given np 
from vegetables, and that then in its unmixed 
state It more readily combines with metallic 
or inflammable bodies. From these ftble^ 
which were probably taken tVom ancient hieiw* 
glyphics, there is frequently reason to brieve 
that the Egyptians possessed much ^h^»ff ii ^ 
knowledge, which for want of alphabetieal wii* 
ting periahed with their phihwo^Qca. 
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The wheels descending toTVd in smolcy rings, 
Infernal cnpids flapped tlieir demon wings ; 
Earth with deep yawn received the fair, amazed, 
And far in night celestial lieauty blazed. 

VI. « Led by the sage, Lo ! Britain's sons 

shall guide 
Huge sea-balloons beneath the tossing tide ; 
The diving castles, roofd with spheric glass, 
Ribb'd with strong oak, and barr*d with bolts of 

brass, 210 

Buoy*d witii pure air shall endless tracks pursue. 
And Priestley's hand the vital flood renew. — 
Then shall Britannia rule the wealthy realms, 
Which ocean's wide insatiate wave o*er- 

whelms ; 
Confine in netted bowers his scaly flocks. 
Part his blue plains, and people all his rocks. 
Deep, in warm waves, beneath the line that 

roll. 
Beneath the shadowy ice-isles of the pole. 
Onward, through bright meandering vales, afar. 
Obedient sharks shall trail her sceptred car, 830 
With hamess'd necks the pearly flood disturb. 
Stretch the silk rein, and champ the silver curb; 
Pleased round her triumph wondering Tritons 

play, 
And sea-maids hail her on the watery way. 
—Oft shall she weep beneath the crystal waves 
O'er shipwreck'd lovers weltering in their 

graves ; 
Mingling in death the brave and good behold. 
With slaves to glory, and with slaves to gold ; 



Led by the sage, 1. 207. Dr. Priestley's .dis- 
covery o£ the production of pure air from such 
variety of substances, will probably soon be ap- 
plied to the improvement of the diving-bell, as 
the substances which contain vital air in im- 
mense quantities are of little value, as manganese 
and minium. See additional notes, No. XX XI II. 
In every hundred weight of minium there is 
combined about twelve pounds of pure air : now, 
as sixty pounds of wat^ are about a cubic foot, 
and as air is dght hundred times lighter than 
water, five hundred weight of minium will pro- 
duce eight hundred culuc feet of air, or about six 
thousand gidlons. Now, as this is at least thrice 
as pure as atmospheric air, a gallon of it may be 
supposed to serve for three minutes respiration 
for one man. At present the air cannot be set 

' at liberty from minium by vitriolic acid without 
the application of some heat; this is however 
very likely soon to be discovered, and will tiien 
enable adventurers to journey beneaUi the ocean 
in large Inverted ships or diving balloons. 

^ Mr. Boyle relates, that Cornelius Drebelle 

j contrived, not onl^ a vessel to be rowed under 
water, but also a hquor to be carried in that ves- 

j sel, which would supply the want of fresh v&r. 
The vessel was made by order of James I. and 
carried twelve rowers besides passengers. It 
was tried in the river Thames, .and one of the 
persons who was in that submarine viqrage told 
the particulars of the experiments to a person, 
who related them to Mr* Boyle. AnHnal R»- 
^ister for 1774^ p. S46. 



Shrined in the de^ MXL llay ftnd Spalding 

mourn, 229 

Each in his treacherous bell, sepnlchrai urn f*^ 
Oft o'er thy lovely daughters, hapless Pierce! 
Her sighs shall bi*eathe, her sorrows dew theii 

hearse.— 
With brow upturn'd to h«iven, * We will not 

part!' 
He cried, and dasp'd them to his aching heart, 
— Dash'din dread conflict on the rocky grounds, 
Crash'd the shock'd masts, the staggering wreck 

rebounds ; 
Tlirough gaping seams the rushing deluge swims, 
ChiUs their pale bosoms, bathes their shuddering 

limbs. 
Climbs their white shoulders, buoys their 

streaming hair^ 236 

And the last sea-shriek bellows in the air. — 
Each with loud sobs her tender sire caress' d. 
And gasping strain'd him closer to her breast 1 
— Stretch'd on one bier they sleep beneath the 

brine. 
And their white bones with ivory arms int wine ! 

VII. << Sylphs of nice ear! with beating 
wings you guide 
The fine vibrations of the aerial tide ; 



Day and Spaldmg mourn, 1. 229. Mr. Day 
perished in a diving bell, or diving boat, of his 
own construction, at Plymouth, in June 1774, 
in which he was to have continued for a wager 
twelve hours, one hundred feet deep in water, 
and probably perished from his not possessing a^ 
the hydrostatic knowledge that was necessary. 
See note on Ulva, Part II. of this woric See 
Annual Register for 1774, p. 246. 

Mr. Spalding was professionally ingenious in 
the art of ctmstructing and managing the diving 
bell, and had practis^ the business many yean 
with success. He went down, accompanied tor 
one of his young men, twice to view the vrreok 
of the Imperisd East-Indiaman, at the Klsn 
bank in Ireland. On descending the third time 
in June, 1783, they remained al>out an hour under 
water, and had two barrels of air sent down t% 
them^ but on the signals from below not being again 
repeated, siier a certain time, they were drawn 
up by their assistants, and both found ^esA in tlM 
belL Annual Register for 1783, p. 206. These 
two unhappy events may for a time check the 
ardour of adventurers in traversing the bottom 
of the ocean, but it is probable in another half 
century it may be safer to travd under the ooeaa 
than over it, since Dr. Priestley's discovery ot 
procuring pure air in such great abundance from 
the calces of metals. 

Hapless Fierce f 1. 231. TheHalsewell East- 
Indiaman, outward bound, was wrecked off 
Seacomb, in the isle of Purbec, on the 6th ol 
January, 1786 ; when Captain Pierce, the com- 
mander, with two younff ladies, his daughters^ 
and the greatest part of the crew and passengers, 
perilled in the sea. Some of the officers, and 
about seventy seamen, escaped with great diffi- 
culty on the rodcs; but Capt. Pierce find- 
ing it was impossible to save the lives of the 
yoong ladies, refused to quit the ship, and pe- 
rishea with them. 
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Join hi •WMtMdaneei Um meMored wordi, 
Or ttretch and modnUite th* tnmUing oordt. 
You stnuif to mdody the Grecian lyre, 
Breathed the rapt long, and &nn*d the thooght 

of fire, 250 

Or brought in combinations, deep and dear, 
Immortal harmony to Ilandel^s ear.— - 
You with soft breath attune the vernal gale, 
"When breezy evening broods the listening 

▼ale; 
Or wake the loud tumultuous sounds, that dwell 
In echo's many-toned diurnal shdl. 
You melt in dulcet chords, when zephyr rings 
The Eolian Harp, and mingle all its strings ; 
Or trill in air the soft symphonious chime. 
When rapt Cecilia lifts her eye sublime, 260 
Swell, as she breathes, her bosom's rising 

snow, 
0*er her white teeth in tuneful accents flow, 
Through her fair lips on whispering pinions 

move. 
And form the tender sighs, that kindle love ! 

* " So playful love on Ida's flowery sides 
IVith ribbon-rein the indignant lion guides ; 
Pleased on his brinded back the lyre he rings. 
And shakes delirious rapture from the strings ; 
Slow as the pausing monarch stalks along, 
Sheaths his retractile daws, and drinks the 
song; 270 

Soft nymphs on timid step the triumph view, 
And listening fawns with beating hoofs pursue; 
With pointed ears the alarmed forest starts. 
And love and music soften savage hearts. 

VIII. '< Sylphs! your bold hosts, when 
Heaven with justice dread 
Calls the red tempests round the guilty head. 
Fierce at his nod assume vindictive forms. 
And launch from airy cars the vollicd storms. 
From Ashur's vales when proud Senacherib 
trod, 279 

Pour*d his swoln heart, defied the living God, 
Urged with incessant shouts his glittering 

powers. 
And Judah shook through all her massy towers ; 
Round her sad altars press the prostrate crowd. 
Hosts beat their breasts, and suppliant chief- 
tains bow*d; 
JLoud shrieks of matrons thrill'd the troubled air. 
And trembling vii^ins rent their scatter*d 

hair; 
High in the midst the kneeling king adored. 
Spread the blaspheming scroll l>efore the Lord, 
Raised his pale hands, and breathed his pausing 
sighs, 289 

And fixed on heaven his dim imploring eyes,— 



JndignarU lion guides, 1. 266. Described from 
an ancient gem, expressive of the combined 
power of love and music, in the Museum 
Florent. 



< Oh ! mighty God ! amidst fkf aen^b-lbroBf 
Who dt'st sobllm^ the Judge of right and 

wrong; 
Thine the wide earth, bright nm, and aCany 

zone, [throne ; 

That twinkling Joomey round thj golden 
Thine the crystal source of life and light. 
And thine the realms of death's eternal night. 
Oh ! bend thine ear, thy gradons eye Incline, 
Lo ! Ashur's king blasphemes thy Indy shrine. 
Insults our offerings, and derides our tows,— 
Oh ! strike the diadem from hte impleiia 

brows. 
Tear from his murderous hand the bloody red. 
And teach the trembling nations, ' thoa art 

God!' 902 

—Sylphs ! in what dread array with pennooi 

broad 
Onward ye floated o'er the ethereal road, 
Call'd each dank steam the reeklnf^ manh 

exhales. 
Contagious vapours, and volcanic galea. 
Gave the soft south with poisonous breath te 

blow. 
And roU'd the dreadful whirlwind on the foe ! 
Hark ! o'er thejcamp the venom'd tempest sings, 
Man falls on man, on budder buckler rings ; 810 
Groan answers groan, to anguish aagakh 

yldds. 
And death's loud accents shake the tented ftdkl 
—High rears the fiend his grinning jaws, and 

wide 
Spans the pale nations with colossal stride. 



Volcanic gales. 1. S06. The pestilential winds 
of the east are described by various authors un- 
der various denominations; as harmattan, sa- 
miel, samium, syrocca, kamsin. seravansuni^ 
M. de Beaudinmp describes a remarkable south 
wind in the deserts about Bagdad^ called sera- 
vansum, or poison-wind ; it bums the face, im- 
pedes respiration, strips the trees of their leaves;, 
and is said to pass on in a straight line, and of- 
t%n kills people in six hours. P. Cotte snr la 
Meteorol. Analytical. Review for Febraary, 
1790. M. Volney says, the hot wind or ramsm 
seems to blow at the season when the sands ef 
the deserts are the hottest ; the air is then ilHed 
with an extremely subtile dust. Vol. I. p. 61. 
These winds blow in all directions from the de- 
serts; in Egypt the most violent proceed fVoni 
the S. S. W. at Mecca from the £. at Surat from 
the N. at Bassora from the N. W. at Bagdad 
from the W. and in Syria fr^nn the S. £. 

On the south of Syria, he adds, wliere the 
Jordan flows is a country of volcanos ; and it la 
observed that the earthquakes in Syria happen 
after their rainy season, which is also conforma- 
ble to a similar observation made by Dr.' Shair 
in Barbary. Travels in Egypt, Vol. I. p. 90& 

These winds seem all to be of volcanic originu 
as before mentioned, with this difference, i£at 
the simoom is attended with a stream of elec- 
tric matter ; they seem to be in consequence of 
earthquakes caused by the monsoon floodsu 
which fall on volcanic fires in Syrhi, at the i 
time that they inundate the NUe.^ 
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Waves his liniad falchion with uplifted hand. 
And his vast shadow darkens all the land. 

IX. 1. « Ethereal cohorts ! essences of air! 
Make the green children of the spring your care ! 
Oh, Sylphs ! disclose in this inquiring age 
One golden secret to some favour'd sage ; S20 
Grant the charm'd talisman, the chain, that 

binds, 
Or guides the changeful pinions of the winds ! 
— No more shall hoary Boreas, issuing forth 
With Kui'us, lead the tempests of the north ; 
Hi me the pale dawn, or veil'd in flaky showers 
Chill the sweet bos<Mns of the smiling hours. 
By whispering Auster waked shall Zephyr rise. 
Meet with soft kiss, and mingle in the skies, 
Fan the gay floret, bend the yellow ear. 
And rock the uncurtain*d cradle of the year ; S90 
Autumn and spring in lively union blend. 
And from the skies the golden age descend. 

2. << Castled on ice, beneath the circling Bear, 
A vast camelion drinks and vomits air ; 
O'er twelve degrees his riiw gigantic bend. 
And many a league his gasping jaws extend ; 
Half-fish, beneath, his scaly volutes spread. 
And vegetable plumage crests his head ; 
Huge fields of air his wrinkled skin receives, 
From panting gills, wide lungs, and waving 

leaves ; 
Then with dread throes subsides his bloated form. 
His shriek the thunder, and his sigh the storm. 
Oft high in heaven the hissing demon wins 
His towering course upboi*ne, on winnowing fins; 
Steers with expanded eye and gaping mouth. 
His mass enormous to the affrighted south ; 
Spreads o'er the shuddering line bis shadowy 

limbs, 
And frost and famine follow as he swims.— 



One golden secret, 1. S80. The suddenness of 
the change of the wind fVom N. £. to S. W. 
seems to show that it depends on some minute 
chemical cause ; which if it was discovered 
might probably, like other chemical causes, be 
governed by human agency; such as blowing 
up rocks by gunpowder, or extracting the light- 
nine from the clouds. If this could be accom- 
plisned, it would be the most happy discovery 
that ever has hapi>ened to these no^hem lati- 
tudes, since in this country the N. £. winds 
In'ing frost, and the S. W. ones are attended 
with warmth and moisture ; if the inferior cur- 
rents of air could be kept perpetually from the 
S. W. supplied by new productions of air at the 
line, or by superior currents flowing in a con- 
trary direction, the vegetation of this country 
would l>e doubled ; as in the moist valleys of Af- 
rica, which know no frost ; the numb«r of its 
inhabitants would be increased, and their lives 
prolonged ; as great abundance of the aged and 
infirm of mankind ; as well as many birds and 
animals, are destn^'ed by severe continued firosts 
in this climate. 

A vast camelkm, L S34. See additional notes. 
No. XXXIII. on the destruction and repro- 
duction of the Atmosphere. 



Sylphs ! round his doud-built couch your bands 

array. 
And mould the monster to your gentle sway ; S50 
Charm with soft tones, with tender touches 

check, 
Bend to your golden yoke his willing neck. 
With silver curb his yielding teeth restrain. 
And give to Kirwan's hand the silken rein. 
— Pleased shall the sage, the dragon-wings be- 
tween, 
Bend o'er discordant dimes his eye serene, 
With Lapland breezes cool Arabian vales. 
And call to Hindostan antarctic gales. 
Adorn with wreathed ears Kampschatca's 

brows, 
And scatter roses on Zealandic snows, S60 

Earth's wondering zones the genial seasons 

share, 
And nations hail him ' Monarch of the Air.* 

X. I. '* Sylphs ! as you hover on ethereal 
wing. 
Brood the green children of parturient spring ! — 
Where in their bursting cells my embryons rest, 
I diarge you, guard the vegetable nest ; 
Count with nice eye the myriad seeds, that 

swell / 

Each vaulted womb of husk, or pod, or shell; 
Feed with sweet juices, clothe with downy hair. 
Or hang, inshrincd, their little orbs in air. S70 

** So, late descried by Herschel's piercing 

sight, [night; 

Hang the bright squadrons of the twinkling 



To JKmvan's hand, 1. S54. Mr. Kirwan has 
published a valuable treatise on the temperature 
of climates, as a step towards investigating the 
theory of the winds ; and has since written some 
ingenious papers on this subject in the Transac- 
tions of the Royal Irish Society. 

The myriad seeds, 1. S67. Nature would seem 
to have been wonderfully prodigal in her seeds 
of v^etables, and the spawn of fish ; almost any 
one plant, if all its seeos should grow to matu- 
rity, would in a few years alone people the ter- 
restrial globe. Mr. Ray asserts that 1012 seeds 
of tobacco weighed only one grain, and that from 
one tobacco plant the seeds thus calculated 
amounted to 960,000 ! The seeds of the ferns 
are by him supposed to exceed a million on a 
leaf. As the works of nature are governed by 
general laws, this exuberant reproduction pre- 
vents the accidental extinction of the species, at 
the same time that they serve for food for the 
higher orders of animation. 

Every seed possesses a reservoir of nutriment 
designed for the growth of the future plant, this 
consists of starch, mucilage, or oil, within the 
coat of the seed, or of sugar and subacid pult in 
the fruit, which belongs to it. 

For the preservation of the immature seed 
nature has used many ingenious methods ; some 
are wrapped in down, as the seeds of the rose, 
bean, and cotton-plant ; o Aers are suspended in 
a large air-vessel, as those of the bladder-8ena9 
staphyUea, and piea. 



es 



BOOHOBR or 



tOmto/r. 



Ten tboufluid manhall'd ttan, ft ■ttrvr zone, 
RiTuse their blended luitres round her throne ; 
Suns call to suns, in lucid clouds conspire. 
And light exterior skies with golden fire ; 
Ilesistless rolls the iUimitable sphere. 
And one great circle forms the unmeasured jtmr, 
— Roll on, ye stars ! exult in youthful prime, 
Mark with bright currea the printless steps of 
time ; -980 

Near and more near your beamy ears approach. 
And lessening orbs on lessening orbs encroach ; — 
Flowers of the sky ! ye too to age must yield. 
Frail as your silken sisters of the field ! 
Star after star from heaven's high arch shall rush, 
Suns sink on suns, and sj'stems systems crush. 
Headlong, extinct, to one dark centre fidl, 
And death and night and chaos mingle all ! 
—Till o'er the wreck, emerging from the storm, 
Immortal nature lifts her changeful form, 390 
Mounts from her funeral pyre on wings of flame. 
And soars and shines, another and the same« 

2 ' Lo ! on each seed within Its slender rind 
Life's golden threads in endless circles wind ; 
Maze within maze the lucid webs are roll'd ; 
And, as they burst, the living flame unfold. 



jfnd light exterior, 1. 876. I suspect this L'ne 
is from Dwight's Conquest of Canaan, a poem 
written by a very young man, and which con- 
tains much fine versification. 

iVt'ar and more near, 1. S81. From the x'acant 
spaces in some parts of the heavens, and the cor- 
respondent clusters of stars in their vicinity, 
Mr. Herschel concludes that the nebulse or con- 
stellations of fixed stars are approaching each 
other, and must finally coalesce in one mass. 
PhiL Trans. Vol. LXXV. 

TiU o'er the wreck, L S89. The story of the 
phenix rising from its own ashes with a twink- 
ling star upon its head, seems to have been ah 
ancient hieroglyphic emblem of the destruction 
and resuscitation of all things. 

There is a figure of the great platonic year 
with a phenix on his hand on the reverse of a 
medal of Adrian. Spence's Folym. p. 189. 

Maze mthin maze. L 395. The ele^mt ap- 
pearance on dissection of the young tulip in the 
bulb was first observed by Mariotte, and is 
mentioned in the note on tmipa in Part II. and 
Was afterwards noticed by Du HameL Acad. 
Scien. Lewenhoeck assures us that in the bud 
of a cuiTant tree he could not only discover the 
ligneous part but even the berries themselves, 
appearing like small grapes. Chamb. Diet. art. 
Bud. Mr. Baker savs he dissected a seed of 
trembling grass in whidi a perfect plant appear- 
ed with its root sending forth two branches, 
from each of which several leaves or blades of 
grass proceeded. Microsc. VoL I. p. 252. Mr. 
Bonnet saw four generations of successive plants 
in the bulb of a hyacinth. Bonnet Corps 
Orean. Vol. 1. p. 103. Haller's Physidi. 
Vol. I. p. 91. In the terminal bud of a 
horse-ohesnut the new flower may be seen by 
tjjie naked eye covered withamucih^nous down, 
and the same in the bulb of a narcissus, as I 
this morning observed in several of them sent , 
me by Miss Jacson for that purpose. Sept. 16. J 



The pulpy aeoni, ere it fwdli, MOtaiiM 
The oak's vast branekes in Its milky Telm , 
Each ravel'd bud, fine film, and fibre-line, 
Traeed with nice peBcO on the small design. 400 
The young narcissus, in its bulb eompreaa*d, 
Cradles a second nettling on its breast ; 
In whose fine arms a yo«ngcr embryen lies. 
Folds its thin leaves, and shuts its floret-eyes ; 
Grain within grain successive hanrests dwell. 
And boundless forests slumber in a shell. 
^-So yon gray precipice, and iry'd towers. 
Long winding meads, and intermingled bowersy 
Green files of poplars, o'er the lake that bow. 
And glimmering wheel, whieh rolls and fbams 
below, AG 

In one bright point with nice distinction lie 
Plann'd on the moving tablet of the eye. 
—So, fold on fold, earth's wavy plains extend. 
And, sphere in sphere, its hidden strata bend ; 
—Incumbent spring her lieamy plumes expands 
O'er restless oceans, and impatient landis 
With genial lustres warms the mighty ball. 
And the great seed evolves, disclosing all ; 
Life buds or brtathet from Indus to the poles, 
And the vast surface kindles, as it rolls ! 400 

3. ** Come, ye soft sylphs ! who sport on La- 
tian land, 
Come, sweet lip'd zephyr, and favoniusUaad/ 
Teach the fine seed, instinct with life, to shoot 
On earth's cold bosom its descending root ; 



Mr. Ferber speaks of the pleasure he reeeived 
in observing in the buds of hepatica and pedico- 
laris hirsuta yet lying hid in the earth, and in the 
germs of the shrub daphne mezereon, and at the 
base of osmunda lunaria a perfect plant of the 
future year, discernible in all its parts a year 
before it comes forth, and in the seeds of nym- 
phea nclumbo the leaves of the plant were seen 
so distinctly that the author found out bj them' 
what plant the seeds belonged to. The same of 
^e seeds of the tulip tree orliriodendi<«n tulipifi»^ 
rum. Amsen. Acad. Vol. VI. 

And the great seed, h 418. Alluding- to the 
r^M-M ««». or first great egg of the ancient pbilo» 
sophy ; it had a serpent wrapped round it, em- 
blematical of divine wisdom ; an image.of it was 
afterwards preserved and worshipped in the 
temple of Dioscuri, and supposed to represoit 
the egg of Leda. See a print of it in Bryant's 
Mythology. It was said to have been broken Iff 
the horns of the celestial bull, that is, it wts 
hatched by the warmth of the q^ring. See noCo 
on Canto I. 1. 413. 

And the vast surfhce, l. ^S^, L'Organiaation, 
le sentiment, le movement spontan^ utvie, n'es- 
istent qu*k la surface de la terre, et dans lea lieuz 
expos^ k la lumiere. Traite de Chymie par M. 
Lavoisier, Tom. I. p. 202. 

Teach ihefine seed, 1. 423. The seedsia tihelr 
natural state fall on the surface of the earth, and 
having absorbed some moisture, the root ahosts 
itself downwards into the eorUi, and the plnma 
rises in air. Thus each endeavouring to sieekita ' 
proper pabulum, directed by a vegetable Irrita- 
bilitv similar to that of the lacteal systemt and ta 
the lungs in animals. 



Canto IF.] VEOBTATZOBT. 

With pHh elastic stretch its rising stem, 
Part the twin lobes, expand the throbbing gem ; 
Clasp in your airy arms the aspiring plume, 
Fan with your balmy breath its kindling bloom, 
Each widening scale and bursting film unfold. 
Swell the green cup, and tint the flower with 

gold; 430 

While in bright veins the silvery si^ ascends, 
And refluent blood in milky eddies bends ; 
While, spread in air, the leaves respiring play. 
Or drink the golden quintessence of day. 
—So from his shell on Delta's showerless isle 
Bursts into life the monster of the Nile ; 
First in translucent lymph with cobweb-threads 
The brain's fine floating tissue swells, and 

spreads ; 
Nerve after nerve the glistening spine descends, 
The red heart dances, the aorta bends ; 440 
Through each new gland the purple current 

glides, 
New veins meandering drink the refluent tides; 



The pith seems to push up or elongate the bud 
by its dasticity, like the pith in the callow quiUs 
t>f birds. This medulla Linneus believes to con- 
sist of a bundle of fibres, whidi divergihg breaks 
through the bark yet gelatinous producing the 
buds. 

The lobes are reservoirs of prepared nutri- 
ment for the young seed, which is absorbed by 
its placental vesseb, and converted into sugar, 
till it has penetrated with its roots fiir enough 
into the earth to extract sufficient moisture,^ and 
has acquired leaves to convert it into nourish- 
ment. In some plants these lobes rise from the 
earth and supply the place of leaves, as in kid- 
ney-beans, cucumbers, and hence seem to serve 
both as a placenta to the foetus and lungs to the 
young plant. During the process of germina- 
tion the starch of the seed is converted into su- 
ear, as is seen in the process of malting barley 
for the purpose of brewing. And is on this ac- 
count very similar to the digestion of food in the 
stomachs of animals, which converts all their 
aliment into a chyle, which consists of mucilage, 
oil, and sufar ; the placentation of buds will be 
spoken of hereafter. 

The silveru sap, L 481. See additional notes. 
No. XXXV. 

And refluent blood. L 432. See additi<mal 
notes. No. XXXVI. 

The leaves resinring i}lai/. 1. 43S. See addition- 
al notes, No. XXX VI L 

Or drink the golden, 1. 434. Linneus having 
observed the great influence of light on vegeta- 
tion, imagined that the leaves of plants inhaled 
electric matter from the lUfht with their upper 
surface. (System of V^tables tran^tod, 
p. 8.) 

• The effect of light on plants occasions the ac- 
tions of the v^etable muscles of their leaf-stalks, 
which turn the upper side of the leaf to the 
light, and which open their calyxes and oor^, 
according to the experiments of Abbe Tessier 
who ex^>sed variety of plants in a cavern to 
different quantities of light. Hist, de L*Aea- 
demie RoyaL Ann. 178S. The sleep or vigi- 
lance ni plants seems owiiiz to the presence or 
absence en this qtimulus. Sw note on Mimosa, 
Fait XL ~ 



€3 
Edge over edge expands the hardening scale, 
And sheatlis his slimy skin in silver mail. 
— Erewhile, emerging from the brooding sand. 
With tyger-paw he prints the brineless strand. 
High on the flood with speckled bosom swims, 
Helm'd with broad tail, and oar'd with giant 

limbs; 
Rolls his fierce eye-balls, clasps his iron daws,' 
Atid champs with gnashing teeth his massy 

jaws ; 450 

Old Nilus sighs along his cane-crown'd shores, 
And swarthy Memphis trembles and adores. 



XI. 



'' Come, ye soft Sylphs ! who fan the 

Paphian groves. 
And bear on sportive wings the callow loves ; 
Call with sweet whisper, in each gale thai 

blows, [pose ; 

The slumbering snow-drop from her long re- 
Charm the pale primrose from her day-cold bed. 
Unveil the bashful violet's tremulous head ; 
While from her bud the playful tulip breaks. 
And young carnations peep with blushing 

cheeks ; 460 

Bid the closed coral from nocturnal cold 
Curtain'd with silk the virgin stigma fold. 
Shake into viewless air the morning dews. 
And wave in light its iridescent hues. 
So shall from high the bursting antlier trust 
To the mild breezes the prolific dust ; 
Or bow his waxen head with graceful pride. 
Watch the first blushes of his waking bride. 
Give to her hand the honey'd cup, or sip 
Cdestial nectar from her sweeter lip ; 470 

Hang in soft raptures o'er the yidding fair. 
Love out his hour, and leave his life in air. 
So in his silken sepulchre the worm, 
Warm'd with new life, unfolds his larva-form ; 



Honey'd cup, 1. 469. The nectary or honey- 
gland supplies food to the vegetable males and 
females ; which like moths and butterflies live 
on the honey thus produced for them, till they 
have propagated their species, and deposited their 
eggs, and then die, as explained in additional 
note. No. XXXIX. The tops of the stamens, 
Kur anthers, are covered vHth wax to protect the 
prolific dust from the injury of showers and 
dews, to which it is impervious. 

Lwe out his hour, I, 478. The v^table pas- 
sion of love is agreeably seen in the flower of the 
parnassia, in which tilie males alternately ap- 
proach and recede from the female, and in the 
flower of nigdla, or devil in the bush, in which 
the tall females bend down to their dwarf bus- 
bands. But I was this morning surprised to 
observe, among Sir Brooke Boethbv's valuable 
collection of plants at Ashboum, the manifest 
adultery of several females of the plant Collinso- 
nia, who had bent themselves into contact with 
the mtdes of other flowers of the same plant in 
their vicinity, neglectful of their own. Sept. 16. 
See additional notes. No. XXX^ III. 

Unfolds his larva-form, 1. 474. The flower 
bursts forth from its larva, the herb, naked 
and perfect like a butterfly fh>m its chrysalis ; 
wId^ with its eofol.; - winf^-sheathed by its 
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ErewhOe aloft in wAntoa drrlet moTM, 
And woot en Hymen-wingt hU veWet lores. 

XII. 1. " If prouder branches with exuber- 
ance rude 
Fdnt their green germs, their barren shoots 
protrude ; [bind 

Wound them, ye Sylphs ! with little knives, or 
h wiry ringlet round the sweiliug rind ; 480 



calyx ; consisting alone of the organs of repro- 
duction. The males, or stamens, have tneir 
anthers replete with a prolific oowder containing 
the vivifying fovilla ; in the females, or pistil^ 
exists the ovary, terminated by the tubular stig- 
ma. When tne anthers burst and shed their 
bags of dust, the male fovilla is received by the 
prolific lymph of the stigma, and produces the 
seed or egg, which is nourished in the ovary. 
System of Vegetables translated from Linneus 
by the Lichfield ijociety, p. 10. 

Wound themj ye Sylphs I 1. 479. Mr. Whitmill 
advised to bind some of the most vigorous shoots 
with strong wire, and even some of the large 
roots ; and Mr. Warner cuts, what he calls a 
wild worm about the body of the tree, or scores 
the bark auite to the wood like a screw with a 
sharp knife. Bradley on Gardening, Vol. II. 
p. 15ft. Mr. Fitzgerald produced flowers and 
fruit on wall trees by cutting off a part of the 
bark. FhiL Trans. Ann. 1761. M. Buffon 
produced the same effect by a straight bandage 
put round a branch, Act. Paris, Ann. 1788, and 
emcludes that an ingrafted branch bears better 
from its vessels being compressed by the callus. 

A complete cylinder of the bark about an inch 
in height was cut off from the branch of a pear 
tree against a wall in Mr. Howard's garden at 
Lichfield, about five years ago ; the circumcised 
part is now not above half the diameter of the 
oranch above and below it, yet this branch has 
been full of fruit every year since, when the 
other branches of the tree bore only sparingly. 
I lately observed that the leaves of this wounded 
branch were smaller and paler, and the fruit less 
in size, and ripened sooner than on the other 
parts of the tree. Another branch has the bark 
taken off not quite all round with much the 
same effect. 

The theory of this curious v^etable fact has 
been esteemed difficult, but receives great light 
from the foregoing account of the iuuviduality 
of buds. A flower-bud dies, when it has per- 
fected its seed, like an annual plant, and hence 
requires no place on the bark tor new roots to 
: pass downwards ; but on the contrary, leaf- 
puds, as they advance into shoots, form new 
buds in the axilla of every leaf, which new buds 
Tjquire new roots to pass down the bark^ and 
/thus thicken as well as elongate the branch; 
now if a wire or string be tied round the bark, 
many of these new roots cannot descend, and 
thence more of the buds will be converted into 
flower-buds. 

It is customary to debark oak-trees in the 
spring, which are intended to be felled in the 
ensuing liutumn ; because the bark comes off 
tasier at this season, and the sap-wood, or albur- 
num, is believed to become harder and more 
durable, if the tree remains till the end of sum- 
mer. The trees thus stripped of their bark put 
forth shoots as usual with acorns on the 6th, 7th, 
•Hid 8th joint. Ilka vines ; but in the brandies 1 



Bisect with cUael fine the rootbdow. 
Or bend to earth the inhospitable bough. 
So shall each germ with new prolific power 
Delay the leaf-bud, and expend the flowers 
Closed in the j^ the tender pith shall end. 
The lengthening wood in circling ti/amem bend; 

examined, the joints of theilebericed treee wen 
much shorter than those of other oek-treee ; the 
acorns were more numerous ; and no new bods 
were produced above the Joints whioh ben 
aroms. From hence it appears that the brmndui 
of del>arked oak-trees produce fewer lenf-biid% 
and more flower-buds, whidi last circiuiistaDet 
I suppose must depend on their being eooiur « 
later del>arked in the vernal months. And a*, 
condly, that the new buds of debarked ook^trea 
continue to obtain moistura from the nllNiniun 
after the season of the ascent of sap in other ve. 
getables ceases ; which in this unnatoml state ef 
the debarlced tree may act as capillary tnbea, Uki 
the alburnum of the small debaned cylinder ef a 
pear tree abovementioned : or mny oontlnoe ts 
act as placental vessds, as hnppens to the animal 
embryon in cases of superfetaticm ; vrhen the 
fetus continues a month or two in the womb be- 
yond its usual time, of which aonae Instances 
nave bc«n recorded, the placenta <^«««tlnTwt ts 
supply perhaps the double office both of nutritiM 
and of respiration. 

Or bend to earth, L 482. Mr. Hitt In hk trea- 
tise on fruit-trees observes that if a t^qtsob 
branch of a wall-tree be bent to the hsriaon^ or 
beneath it, it loses its vigour, and ^ 
ing branch. The theory of this I sui 
on the difficulty with which the lenf 



protrude the roots necessary for their new 
prof^y of buds upwards iu<Hig^ Hi^ bendei 
branch to the earth contrary to their natnfalhfr> 
bits or powers, whence more flower-ahoota an 
produced which do not require new roota to yam 
alone the bark of the bended branoh, hot wMck 
let their offspring, the seeds, fall upon the eaith 
and seek roots for themselves. 

With new prolific jxnver, L 463. Aboot mid- 
summer the new buds are formed, but It is ks> 
lieved by some of the Linnean achool, thst that 
buds mav in their early state be eithor esnnrt- 
ed into flower-buds or leaf-buds aooordiiy Is At 
vigour of the vegetating branch. Thna if tbt 
upper part of a branch be cut away, the boh 
near the extremity of the remaining stena, hiv- 
ing a greater proportional supply of nntrimei^ 
or possessing a greater facility of shooUn* their 
roots, or absorbent vessels, down the baric, nil 
become leaf-buds, which might otherwiss haw 
been flower-buds, and the contrary ; an eiqlala- 
ed in note on 1. 479 of this canto. 

Closed in the style, L 485. " I concelTe the mh 
dulla of a plant to consist of a bundle of ncrvsai 
fibres, and that the propelling vit^ipowrer aepi; 
rates their uppermost extremities. These divsif- 
ing, penetrate the bark, whioh is now geiatinso^ 
and become multiplied in the new gem, nrlraf bai 
The ascending vessels of the bark being thus di 
vided by the nervous fibres, whioh perforate H 
and the ascent of its fluids being thus imnedid 
the bark is extended into a leaf. But the flower 
is produced, when the potrusion of die wafHyBa 
is greater than the retention of the indodiag 
cortical part ; whence the substance of thehiS 
is expanded in the calyx ; that of the rind, (sr 
interior bark,) in the coxol; that of tha woedLm 
the stamens, that of the meduQa In thii piilit 
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The smoother rind its soft embroidery spread 
In vaulted ])etals o'er the gorgeous bed ; 
The wrinkled bai'k, in filmy mazes roUM, 
Form the green cal^x, fold including fold ; 490 
Cach widening bracte expand its foliage hard, 
And hem the bright pavillion, Jloral guard, 
— So the cold rill from Cinti'a's steepy sides, 
Headlong, abrupt, in barren channels glides ; 
Round the rent clififa tho bark-bound Suber 

spreads, 
And lazy monks recline on corky beds ; 
Till, led by art, the wondering water moves 
Through vine hung avenues, and citron groves ; 
Green slopes the velvet round its silver source. 
And flowers, and fruits, and foliage mark its 

course. 500 

At breezy eve, along the irriguous plain 
The fair Beckfordia leads her virgin train ; 
Seeks the cool grot, the shadowy rocks among, 
And tunes the mountain-echoes to her song ; 
Or prints with graceful steps the margin green. 
And brighter glories gild the inchanted scene. 

2. " Where cruder juices swell the leafy vein, 
Stiut the young germ, the tender blossom stain ; 
On each lopp'd shoot a foster scion bind. 
Pith pressed to pith, and rind applied to rind, 
So shall the tnmk with loftier crest ascend, 511 
And wide in air its happier arms extend ; 
Nurse the new buds, admire the leaves un- 
known. 
And blushing bend with fruitage not its own. 



Vegetation thus terminates in the production of 
new life, the ultiipate medullary and cortical 
fibres being collected in the seeds." Limiei 
Systema Veget. p. 6. edit. 14. 

Cintra, 1. 493. A village on the side of the 
rock of Lisbon ; around the summit are abun- 
dance of cork trees, and some excavations, which 
a few monks inhabit, and sleep on beds or 
benches of cork ; near the village Mr. Beckford 
has an elegant seat. 

Nurse the new. buds. 1. 51S. Mr. Fairchild 
budded a passion-tree, whose leaves were spot- 
ted with yellow, into one which bears long fruit. 
I'he buds did not take, nevertheless in a fort» 
night yellow spots began to show themselves 
alKiut three feet above the inoculation, and in a 
short time afterwards yellow spots appeared on 
a shoot which came out of the ground from ano- 
ther part of the plant. Bradley, Vol. II. p. 129. 
These facts are the more curious, since from ex- 
periments of ingrafting red currants on black 
(lb. Vol. II.) the fruit does not acquire any 
change of flavour, and by many other experi- 
ments neither colour nor any other change is 
produced in the fruit ingrafted on other stocks. 

There is an apple described in Bradley's work 
ivhich is said to have one side of it a sweet fruit 
which boils soft, and the other side a sour fruit 
which boils hard, which Mr. Bradley so long 
ago as the year 1721 ingeniously ascribes to the 
farina of one of these apples impregnating the 
other, which would seem the more probable if 
'we consider that each division of an apple is a 
separate womb, and may therefore have a separ- 
ate impregnation, like puppies of different kinds 



" Thus when in holy triumph Aaron trod. 
And offer'd on the shrine his mystic rod ; 
First a new bark its silken tissue weaves. 
New buds emerging widen into leaves ; 
Fair fruits protrude, enascent flowers expand, 
And blush and tremble round the living wand.. 

XIII. 1. << Sylphs! on each oak-bud wound 

the wormy galls, 521 

With pigmy spears, or crush the venom'd balls; 
Fright the green locust from his foamy bed. 
Unweave the caterpillar's gluey thread ; 
Chase the fierce earwig, scare the bloated toad. 
Arrest the snail upon his slimy road ; 
Arm with sharp thorns the sweet-briar's 

tender wood. 
And dash the cynips from her damask bud ; 
Steep in ambrosial dews the woodbine's bells. 
And drive the night-moth from her honey'd 

cells. 530 

So where the humming-bird in Chili's bowers 
On murmuring pinions robs the pendent flowers ; 
Seeks, where fine pores their dulcet balm distil. 
And sucks the treasure with proboscis-bill ; 
Fair cyprepedia with successful guile 
Knits her smooth brow, extinguishes her smile ; 
A spider's bloated paunch and jointed arms 
Hide her fine form, and mask her blushing 

charms; 



in one litter. The same is said to have occurred 
in oranges and lemons, and grapes of different 
colours. 

Their dulcet bairn distil, 1. 533. See additional 
notes, No. XXXIX. 

Fair a/prepedia, L 535. The cyprepedium from 
South America is supposed to be of larger size, 
and brighter colours, than that from North 
America, from which this print is taken ; it has a 
large globular nectary about the size of a pigeon's 
egg of a fleshy colour, and an incision or depres- 
sion on its upper part, mtich resembling the 
body of the large American spider ; this globular 
nectary is attached to divergent slenderpetals not 
unlike the legs of the same animal. This spider 
is called by Liinneus Aranea avicularia, with a 
convex orbicular thorax, the centre transversely 
excavated ; he adds that it catches small birds as 
well as insects, and has the venomous bite of a 
serpent. System. Natur. Tom. I. p. 1034. M. 
Lonvilliers de Poincy, f Histolre Nat. des Antil- 
les, Cap. xiv. art. III.) calls it Phalange, and 
describes the body to be the size of a pigeon's 
egg) with a hollow on it« back like a naveJ^ and 
mentions its catching the humming-bird in its 
strong nets. 

'^ The similitude of this flower to this great spi- 
der seems to be a vegetable contrivance to pre- 
vent the humming-bird from plundering its 
honev. About Matiock, in Derbyshire, the fly- 
ophris is produced, the nectary of which so much 
resembles the small v(rall-bee, perhaps the apis 
ichneumonea, that it may be easily mistaken for 
it at a small distance. It is probable that by this 
means it may often escape being plundered. See 
note on lonicera in the next poem, and on epi- 
dendrum. 

A bird of our own country called a willow- 
wren (Motacilla) runs up the stem of the crown- 
I 
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In mnbuBh dy the mimic wmrrkH* lin 680 

And on quick wing the panting plunderer flies. 

S. " Shield the young harvest from devouring 

Wight, 
The 8mat*s darlc poison and the mildew white ; 
Deep-rooted mould, and ergot's horn uncouth, 
And break the canker's desolating tooth. 
First in one point the festering wound confined 
Mines unperreived beneath the shrivei'd rind ; 
Then climbs the branches with increasing 

strength [length ; 

Spreads as they spread, and lei^^ens with their 
—Thus the slight wound Ingraved on glass un- 

neal*d 
Runs In white lines along the lucid field ; 550 



imperial ( Frittillaria coronalis) and sips the pen- 
dulous drops within its petals. This species of 
Motarilla iscalled'by Ray Regulus non cristatus. 
White's Hist, of delbome. 

Sfnetdtheyoungharvegt,!, 6^1. Liftnens enum- 
erates but four diseases of plants ; Erysyphe, the 
white mucor or mould, with sessile tawny heads, 
with which the leaves are sprinkled, as is fre- 
quent on the hop, humulus, maple, arer, &c. 

Rnbifo, the ferrugineous powder sprinkled un- 
der the leaves, frequent in lady's mantle, alche- 
milla, &c. 

Clavus, when the seeds grow out into larger 
horns black without, as in rye. This is called 
Errot by the French writers. 

Ustulago, when the fruit, instead of seed, pro- 
duces a buck powder, as in barley, oats, &c. To 
which perhaps the honey-dew ought to have 
been added, and the canker, in the former of 
which the nourishing fluid of the plant seems to 
be exsuded by a retrograde motion of the cuta- 
neous Iyn4>hatic8, as in the sweating sickness of 
the last century. The latter is a phagedenic ul- 
cer of the baric, very destructive to youne apple- 
trees, and which in chen^-trees Is attended with 
a deposition of gum-arabic, which often termi- 
nates in the death of the tree. 

Urgot's horn. L 54S. There is a disease fre- 
^uenUy affects the rye in France, and sometimes 
in England in moist seasons, which is called 
ergot, or horn-seed ; the grain becomes consi- 
derably dongated, and is either straight or 
crookea, containing black meal alone with the 
white, an4 appears to be pierced by insects, 
which were nrobably the cause of the disease. 
Mr. Duhamu ascrilies it to this cause, and com- 
pfures it to galls on oak-leaves. By the use of 
this bad frain amongst the poor, diseases have 
been produced attended with great debility and 
mortification of the extremities both in france 
and EnglaKkd. Diet. Ralson. art. Siegle. Phil. 
Transact. - 

On glass unneaVd, 1. 549. The glass -makers 
occasionally make what they call i^roo^, which 
are cooled hastily, whereas the otner glass ves- 
sels are removed from warmer ovens to cooler 
ones, and suffered to cool by slow d^prees, which 
is cidled annealing, or nealing them. If an un- 
nealed |;la8s be scratched by even a grain of sand 
falling into it, it wUl seem to consider of it for 
some time, or even a day, and will then crack 
into a thousand pieces. 

The same happens to a smooth-surfaced lead- 
ore in Derbyshire, the workmen having cleared 
a large face of it, scratch it with picks, and in a 



Crack foUowa crack, to lawa daatic Jiwty 
And the frail fabrie thivat into dnaft. 

XIV. ]. " Sylphs ! if with mom destrne- 
tive earns springs, 
O, dasp the liarebdl with your Tdvet winga ; 
Screen with tliick leares the jasmine as it blows. 
And shake the white rime from the ahuddering 



Whilst amaryllls turns with graosful 
Her blushing beautifls, and dudes the 
Sylphs! ifatnoontheftitiliarjdroopB, 559 
With drops neetareouB hang her nodding ea^ ; 
Thin doi^ds of gossamer in air dkBfAmj, 
And hjlde the vale's chaste lily firom the ray ; 
Whilst erythrina o'er her tender flower 
Bends all hef leaves, and braves the soltrf 

hour; — 
Shidd, when cold hesper sheds hUi dewy light. 
Mimosa's soft sensations fivm the night ; 
Fold her thin foliage, close her timid flowers. 
And with ambrosial slumbers gnard her bowcri ; 
O'er each warm wall while Cerea flings her arm% 
And wastes on night's dull eye a Uaxe oi chanas. 

2. " Round her tall elm with dewy fingcn 
twine 571 

The gadding tendrils of the adTentoroas Tine ; 



few hours many tons of it crack tojp&eosi, and 
fall, with a kind of escplosion. Whitdumt's 
Theory of the Earth. 

Glass dropped into cold water, called Prince 
Rupert's drops, explode when a small, part of 
their tails are broken off, more soddenly indeed, 
but probablv from the same cairn. Are the in- 
ternal partldes of these elastic hodlea kept m 
far frvom each other by the external cmat thst 
they are nearly in a state of repulrioninto whick 
state they are thrown by their vibrations frna 
any violence applied ? Or, like daatic haBs in 
certain proportions suspended in contact with 
each otner, can motion once b^rnn be increaisd 
by their dasticity, till the whole explodes ? And 
can this power be ap]^ed to any medynicBl 
purposes? 

frith ambrosial lumbers. 1. 50B. BCanyTMS* 
tables during the night do not seem to mmSn, 
but to deep like the dormant animala and la- 
sects in winter. This appears from the minsn 
and many other plants dosing the npper sidn 
of their leaves together in thdr deep, and thu 
precluding that side of them from both light and 
air. And from many flowers doaing up tbe 
polished or interior side of their petafi, which 
we have also endeavoured to show to be a 



ratory organ. 

The irritability of plants is abundantly evinced 
by the absorption and pulmonary cireidatka 
or their juices ; their sensibility is snown by the 
approaches of the males to the femalea, and d 
the 'females to the males in numerous instaiMei; 
and, as the essential circumstances of aleqp cbB' 
sists in the temporary abolition of Tohmtarj 
power alone, the deep of plants evinces that thty 
possess voluntary power ; which also indispafl 
appears in many of them by dodng their 
their leaves during cold, or nun^ or 



or 



ness, or from mechanic violenoe* 




Canto iV'l 
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From arm to arm in gay festoons suspend 
Her fragrant flowei*s, her graceful foliage bend; 
Swell with sweet juice her vermil orbs, and feed ; 
Shrined in transparent pulp her pearly seed; 
Hang round the orange all her silver bells. 
And guard her fragrance with Hesperian spells ; 
Bud after bud her polish'd leaves unfold» 
And l(Mul her branches with successive gold* d60 
So the leam'd alchemist exulting seev 
Rise in his bright matrass Diana's trees ; 
Drop after drop, with just delay he pours 
The red-fumed acid on Potosi's ores; 
With sudden flash the fierce bullitions rise, 
And wide in air the gas phlogbtic flies ; 
Slow shoot, at length, in many a brilliant mass 
Metallic roots across the netted glass ; 
Branch after branch extend their silver stems. 
Bud into gold, and blossom into gems. 690 

' " So sits enthroned in vegetable pride 
Imperial Kew by Thames's glittering side ; 
Obedient sails from realms unfurrow*d bring 
For her the unnamed progeny of spring ; 
Attendant nymphs her dulcet mandates hear. 
And nurse in fostering arms the tender year, 
Plant the young bulb, inhume the living seed. 
Prop the weak stem, the erring tendril lead ; 
Or fan in glass-buUt fanes the stranger flowers 
With milder gales, and steep with warmer 
showers. 600 

JHand's trees, 1. 583. The chemists and as- 
tronomers from the earliest antiquity have used 
the same characters to represent the metals and 
the planets, which were most probably outliiles 
or abstracts of the original hieroglypnic figures 
of Egypt. These afterwards acquired niches in 
their temples, and represented gods as well as 
metals and planets ; whence silver is called Di- 
ana, or the moon, in the books of alchemy. 

The process for making Diana's silver tree is 
thus described by Lemeri. Dissolve one ounce 
of pure silver in acid of nitre very pure and mo- 
derately strong; mix this solution with about 
twenty ounces of distilled water ; add to this 
two ounces of mercury, and let it remain at rest. 
In about four days there will form upon the 
mercury a tree of silver with branches imitating 
vegetation. 

1. As the mercury has a greater affinity than 
silver with the nitrous acid, the silver becomes 
precipitated ; and, being deprived of the nitrous 
oxygene by the mercury, sinks down in its me- 
tallic form and lustre. 2. The attraction be- 
tween silver and mercury, which causes them 
readily to amalgamate together, occasions the 
precipitated silver to adhere to the surface of the 
mercury in preference to anv other jjart of the 
vessel. S. The attraction of the particles of the 
precipitated silver to each other causes the be- 
ginning branches to thicken and elongate into 
trees and shrubs rooted on the mercury. For 
other circumstances concerning this beautiful 
experiment see Mr. Keir's Chemical Diction- 
•ary, art. Arbor Dianse; a work perhaps of^ 
greater utility to mankind than the lost Alexan- 
drian Library ; the continuaticm of which is so 
eagerly expected by all, who are occupied in the 
arts, or attached to the^sciences. 
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Delighted Thames 

glides. 

And flowers antarctic, bending o'er his tides ; 
Drinks the new tints, the sweets unknown in- 
hales. 
And calls the sons of science to his vales. 
In one bright point admiring nature eyes 
The fruits and fidiage of discoi'dant skies, 
Twines the gay floret with the fragrant bough, 
And bends the virreath round George's royal 

brow. 
—Sometimes retiring, from the public weal 
One tranquil hour the royal partners steal ; 610 
Through glades exptic pass with step sublime, 
Or mark the growths of Britain's happier clime ; 
With beauty blossom'd, and with virtue blazed, 
Mark the fair scions, that themselves have 
raised ; [pands. 

Sweet blooms the rose the towering oak ex- 
The grace and guard of Britain's golden lands. 

XV. ** Sylphs ! who, round earth on purple 

pinions borne, 
Attend the radiant chariot of the mom ; 
Lead the gay hours along the ethereal height. 
And on each dun meridian shower the light ; 630 
Sylphs ! who from realms of equatorial day 
To climes that shudder in the polar ray. 
From zone to zone pursue on shifting wing. 
The bright perennial journey of the spring ; 
Bring my rich balms from Mecca's hallow'd 

glades. 
Sweet flowers, that glitter in Arabia's shades ; 
Fruits, whose fair forms in bright succession 

glow 
Gilding the banks of Amo, or of Po ; 
Each leaf, whose fragrant steam with ruby lip 
Gay China's nymphs from pictured vases 

sip; 690 

Each spicy rind, which sultry India boasts, 
Scenting the night-air round her breezy coasts ; 
Roots, whose bold stems in bleak Siberia blow, 
And gem with many a tint the eternal snow ; 
Barks, whose broad umbrage high in ether 

waves 
O'er Ande's steeps, and hides his golden caves ; 
—And, where yon oak extends his dusky shoots 
Wide o'er the rill, that bubbles from his roots ; 
Beneath whose arms, protected from the storm, 
A turf'built altar rears its rustic form ; 640 
Sylphs! with religious hands fresh ^aiiands 

twine, 
And deck with lavish pomp Hygeia's shrine. 

<< Call with loud voice the sisterhood, that 
dwell 
On floating cloud, wide wave, or bubbling well ; 
Stamp with charm'd foot, convoke the alarmed 

Gnomes 
From golden beds and adamantine domes; [vite. 
Each from her sphere with beckoning arm in- 
Curl'd wlthired flame the vestal forms of light. 
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Clote all your spotted wings, In Incid ranks 
Press with your bended knees the crowded 

banks, 650 

Cross your meek arms, Incline your wreathed 

brows. 
And win the goddess with unwearied vows. • 

** Oh, wave, Hygeia ! o'er Britanuia's throne 
Thy serpent- wand, and mark it for thy own ; 
Lead round her breezy coasts thy guardian 

trains. 
Her nodding forests, and her waving plains ; 
Shed o*er her peopled realms thy beamy smile, 
And with thy airy temple crown her isle !*' 



XVunto J 

The goddess ceased,— «nd calling from afi 
The wandering zephyrs, joins them to her < 
Mounts with light bound, and graoelul, as 

bends, 
Whirls the long lash, the flexile reinextoidj 
On whispering wheels the silver axle slides. 
Climbs into air, and deares the crystal tidei 
Burst from Its peariy diains, her amber hal 
Streams o*er her iTory shoulders, buoy*d in 
SweUs her white Tell, wHh ruby clasp c 

fined 
Round her fidr brow, and undulates behind 
The lessening coursers rise in spiral rings. 
Fierce the slow-sailing douds, and stretch tl 

shadowy wings. 
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neath the ocean 47 

Fint great volcanoes in the central parts of 
the earth. From steam, inflammable 
gas, and vital air. Present volcanoes 
like mole-hills 68 

Moon has little or no atmosphere. Its 
ocean is frozen. Is not yet inhabited, 
but may be in tim9 82 

Earth's axis changed by the ascent of the 
moon. Its diurnal motion retarded. One 
great tide 84 

Limestone produced from shells. Span 
with double refractions. Marble. Chalk. 93 

Ancient statues of Hercules. Antinous. 
Apollo. Venus. Designs of Roubiliac 
Monoxaent of General Wade . . . . lOl 
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Statues of Mrs. Damer 113 

Morasses rest on limestone. Of immense 
extent. 116 

Salts from animal and vegetable bodies de- 
compose each other, except marine salt. 
Salt mines in Poland. Timber does not 
decay in them. Rock-salt produced by 

. evi^MNration from sea-water. Fosil shells 
In salt mines. Salt in hollow pyramids. 
In cubes. Sea- water contains about one- 
thirtieth of salt. 119 

Nitre, native in Bengal and Italy. Ni- 
trous gasoomhined with vital air produces 
red douds, and the two airs occupy less 
space than one of them before, and give 
out heat. Oxygene and azote produce ni- 
trous add 143 

Iron from decomposed vegetables. Chaly- 
beat springs. Fern-leaves in nodules 
of inm. Concentric spheres of iron no* 
dules owing to polarity, like iron-filings 
arranged by a magnet. Great strata of 
the earth owing to their polarity . . . 183 
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ority to the European nations. Wddin^ 
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Dr. Knight, perfected by Mr. Michd. 
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its acid from the new world. Its base in 
part from the old world, and in part from 
the new. Precious stones 215 

Diamond. Its great refraction of light. Its 
volatility by heat. If an inflammable body 828 

Fires of the new world from fermentation. 
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Etrurian pottery prior to the foundation of 
Rome. Excelled in fine forms, and in a 
non-vitreous encaustic painting, which 
was lost till restored by Mr. Wedgwood. 
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tants 291 

Mr, Wedgwood's cameo of a slave in chains, 
and of Hope S15 

Basso-relievos of two or more colours not 
made by the andents. Invented by Mr. 
Wedgwood 342 

Petroleum and naphtha have been sublimed. 
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Attract straws when rubbed. Electridty 
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Clefts in granite rocks in which metals are 
found. Iron and manganese found in all 
vegetables. Manganese in limestone. 
Warm springs from steam rising up the 
clefts ofgranlte and limestone. Ponderous 
earth in limestone clefts and in granite. 
Copper, lead, iron, from descending mate- 
rials. High mountains of granite contain no 
ores near their summits. Transmutation 
of metals. Of lead into calamy. Into silrer 398 

Armies of Cambyses destroyed by famine, 
and by sand-storms 435 
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Granite shows iron as it deconfposes. Marble 
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coal exists in limestone. Volcanic flags 
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Clouds consist of aqueous spheres, which do 
not easily unite, like globules of quick- 
silver, as may be seen in riding through 
water. Owing to electricity. Snow. 
Hailstones rounded by attrition and dis- 
solution of their angles. Not from frozen 
drops of water 15 

Dew on points and edges of grass, or hangs 
over . cabbage-leaves. Needle floats on 
water 18 

Mists over rivei*s and on mountains. Halo 
round the moon. Shadow of a church 
steeple upon a mist. Dry mist, or want 
of transparency of the air, a sign of fair- 
weather 20 

Tides on both sides of the earth. Moon*s 
tides should be much greater than the 
earth's tides. The ocean of the moon is 
frozen 61 
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motion in Shropshire. Water of wells 
rising above the level of the ground. St. 
Alkmond's well near Derby might be 
Raised many yards, so as to serve the 
town. Well at Sheemess and at Hart- 
ford in Connecticut 116 
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Rising of the d<^-star announces the 
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in Lower Egypt. On the coast of Peru 138 
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siliceous matter. Earthquake from steam 150 
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depths 166 
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CANTO IV. 



Cacalia produces much honey, that a part 
may be taken by insects without injury 

Analysis of common air. Source of azote. 
Of oxygene. Water decomposed by vege- 
table pores and the sun's light. Blood 
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spiral shells all ear 176 

Discoveries of Dr. Priestley. Green vege- 
table matter. Pure air contained in the 
calces of metals, as minium, manganese, 

calamy, ochre 178 

Fable of Proserpine an ancient chemical 

emUem 190 

Diving balloons supplied with pure air from 
minium. Account of one by Mr. Boyle 207 

Mr. Day. Mr. Spalding 229 

Ciq[»tain Pierce and his daughters . . . 281 
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NOTE I— METEORS. 

Ethereal Powers ! you chase the shooting stars. 
Or yoke the voUied Ughtnings to your cars. 

Canto I. 1. 115. 

There seem to be three concentric strata of 
our incumbent atmosphere : in which, or be- 
tween them, are produced four kinds of meteors ; 
lightning, shooting stars, fire-balls, and north- 
ern lights. First, the lower region of air, or 
that which is dense enough to resist by the ad- 
hesion of its particles the descent of condensed 
vapour, or clouds, which may extend from one 
to three or four miles high. In this r^on the 
common lightning is produced firom the accumu- 
lation or defect of electric matter in those float- 
ing fields of vapour either in respect to each 
other, or in respect to the earth beneath them, 
or the dissolved vapour' above them, which is 
constantly varying both with the change of the 
form of the clouds, which thus evolve a greater 
or less surface, and also with their ever-chang- 
ing degree of condensation. As the lightning 
is thus produced in dense air, it proceeds but a 
short course on account of the greater resistance 
which it encounters, is attended with a loud ex- 
plosion, and appears with a red light. 

8. llie second r^ion of the atmosphere I sup- 
pose to be that which has too little tenacity to 
support condensed vapour or clouds ; but which 
yet contains Invisible vapour, or water in aerial 
solution. This aerial solution of water differs 
from that cUssolved in the matter of heat, as it is 
supported by its adhesion to the narticles of air, 
and is not precipitated by cold, in this stratum 
it seems probable that the meteors called shoot- 
ing'stars are produced ; and that they consist of 
electric sparks, or lightning, passing from one 
region to another of these invisible fidds of aero- 
aqueous solution. The height of these shooting 
stars has not yet been ascertained by sufficient 
observation ; Or. Blagden thinlcs their situation 
is lower down in the atmosphere than that of 
fireballs, which he conjectures from their swift 
apparent motion, and ascribes their smaliness to 
the more minute division of the electric nuitter 
of which they are supposed to consist, owing to 
the greater resistance of the denser medium 
through which they pass, than that in which 
the fire-balls exist. Mr. Brydone observed that 
the shooting stars appeared to him to be as 
high in the atmosphere, when he was near the 
summit of mount Etna, as they do when ob- 
served from the plain. Phil. Tran. VoL LXIII. 



As the stratum of air in which shooting stara 
are supposed to exist is much rarer than that in 
which lightning resides, and yet much denser 
than that in which fire-balls are produced, they 
will be attracted at a greater distance than the 
former, and at a less than the latter. From this 
rarity of the air so small a sound will be pro- 
duced by their explosion, as not to reach the 
lower parts of the atmosphere ; their quantity 
of light from their greater distance being small, 
is never seen through dense air at all, and thence 
does not appear red, like lightning or fire-balls. 
There are no apparent clouds to emit or to at- 
tract them, because the constituent parts of these 
aero-aqueous regions may possess an abundance 
or deficiency of electric matter and yet be in per- 
fect reciproca] solution. And lastly their appa- 
rent tram of light is probably owing only to a 
continuance of their impression on uie eye ; as 
when a fire-stick is whirled in the dark it gives 
the appearance of a complete circle of fire : for 
these white trains of shooting stars quickly van- 
ish, and do not seem to set any thing on fire in 
their passage, as seems to happen in tiie transit 
of fire-baUs. 

S. The second region or stratum of air termi- 
nates I suppose where the twilight ceases Ut be 
refracted, that is, where the air is SOOO times 
rarer than at the smface of the earth; and 
where it seems probable that the c<nnmon air 
ends, and is surrounded by an atmosphere of in- 
fiammable gas tenfold rarer than itself. In this 
region I bcdieve fire-balls sometimes to pass, and 
at other times the northern lights to exist. One 
of these fire-balls or draco volans, was observed 
by Dr. Fringle and many others on Nov. 26^ 
1758, which was afterwanls mtimated to have 
been a mile and a half in circumference, to have 
been about one hundred miles high, and to have 
moved towards'the north with a velocity of near 
thirty miles in a second of time. This meteor 
had a real tail many miles long, which threw 
off sparks in its course, and the whole exploded 
with a sound like distant thunder. Philos. 
Trans. Vol. LI. 

Dr. Blagden has related the history of another 
large meteor, or fire-ball, which was seen the 
18th of August, 178S, with many ingenious obser- 
vations and conjectures. This was estimated to 
be between 60 and 70 miles high, and to travel 
1000 miles at the rate of about twenty miles in 
a second. This fire-ball had likewise a real 
train of light left behind it in its passage, which 
varied in colour ; and in some part of its course 
g&ve off qparks or explosions wnere it had been 
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Mriiteet; and a dusky red ttreak remained 
▼inble perhaps a minute. Philos. Trans. VoL 

Lxxrv. 

These fire-balls differ firam lightning, and from 
■hooting stars in many remarkable circum- 
stances ; as their yery great bulk, being a mile 
and a half in diameter ; their travelling 1000 
miles nearly horizontally ; their throwing off 
sparks in their passage; and changing colours 
from bright blue to dusky red ; and leaving a 
train of fire behind them, continuing about a 
minute. They differ from the northern lights 
in not being diffused, but passing from one point 
of the heavens to another m a defined line ; and 
this in a region above the crepuscular atmo- 
sphere, where the air is 3000 times rarer than at 
me surface of the earth. There has not yet been 
even a conjecture which can account for these 
appearances ! — One I shall therefore hazard ; 
which, if it does not inform, may amuse the 
reader. 

In the note on L 123, it was shown thai there 
U probably a supernatant stratum of inflam- 
mable gas or hydr<^ene, over the common at- 
mosphere; and wlmse density at the surfiice 
where they meet, must be at least ten times less 
than that upon whkh it swuoss ; like chemical 
ether floating i^on water, and perhaps without 
any real contact. 1. In this r^on, where the 
aerial atmosphere terminates and the inflam- 
mable one b^^ins, the quantity of tenacity or re- 
sistance must be almost inconceivable y in which 
a ball of electricity might pass 1000 miles with 
greater ease than through a thousandth part of 
an inch of glass. 2. Such a ball of electricity 
passing between inflammable and common air 
wouldset fire to them in aline as it passed along ;. 
which would differ in colour according to the 
greater proportionate commixture of the tw» 
airs ; and from the same cause there might o«- 
cur greater degrees of inflammation^ or bmnchw 
of fire, in some parts of its course. 

As these fire-balls travel in a defined line, H 
is pretty evident firom the known laws of elec- 
tricity, that they must be attracted i and as they 
are a mile or more in diameter, they must be 
emitted from a large surfiace of electric matter ; 
because large knobs give laiver sparks, less dlf- 
fiosed, and more bnghtly luminous) tiian less 
ones or points, and resist mors foreiblj^ the emis- 
sion of the electric matter. What is there in 
nature can attract them at so great a distance as 
1000 miles) and so forcibly as to detach an elee* 
trie spark of a mile diameter ? C«i "TOlcanoes at 
the time of their eruptions have this effect, as 
they are generally attended with lightning? 
Future observatioas mast discover tb«e secret 

r rations of nature ! As a stream of c<Matimon 
is carried along with the passage of ekctrie 
aura from one body to Miouier ; it is easy to 
flonceive, that the eommoB air and the inflam- 
mable air between which the fire-ball is suppos- 
ed to pass, will be partially intennixed by being 
thus agitatedj and so far as it becomes inter- 
mixed it will talie fire, and produce the lin^ 
ear flame and branching sparks above described; 
In this cireumstanoe of their being attracted, 
and thence passing in a defined line, ute fire-bc^ 
seem to differ from the coruscations of the au- 
rora borealis, or northern lights^ which probably 
take place in the same rq^lou of the atmo- 
sphere ; where tiie common air exists-in exto'eme 
tmuity, and is covered by a stiU rarer sphere of 
inflammable gas, ten times lighter thiin itself. 

As the electrie streams^, which constitute theso 
VMBlfaem^lightSy saem to b* npeUeil «r 
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from an accumulation of that fluid in the north, 
and not attracted like the fire-balls; this ac- 
counts for the diffusion of their light, as well as 
the silence of their passage ; while their variety 
of colours, and the permanency of them, and 
even the breadth of them, in different places, 
mav depend on their setting on fire the mixture 
of inflammable and common air through which 
they pass ; as seems to happen in the transit of 
fi^e-balls. 

It was observed by Dr. Priestley that the 
electric shock taken through inflammable air 
was red, in common air it is bluish ; to these 
circumstances perhaps some of the colours of 
the northern lights may bear analogy ; thoufh 
the density of uie medium through which light 
is seen must principaUy vary its colour, as is 
well ex^ined by Mr. Morgan. Phil. Trans. 
VoL LXXV. Hence lightning is red when 
seen through a dark cloud, or near the horizon ; 
because the more refrangible rays cannot per- 
meate so dense a medium. But the shooting 
stars consist of white light, as they are gentarally 
seen on dear nights, and nearly venical : in 
other situations t^ir light is probably too faint 
to come to us. But as in some reniarkable ap- 
pearances of the northern lights, as in Marcn, 
1716, all the prismatic colours were seen quickly 
to succeed each other, these appear to have been 
owing to real combustion ; as the density of the 
interposed medium could not be suraosed ta 
change so frequently; and therefore tnese co- 
lours must have been owing to different dsgreea 
of heat according to Mr. Mcngan*s theory of 
combustion. In &aith's Optics, p. 69^ the oris- 
matic ctdours, and optical deceptions oT the 
northern lights are described by Mr. CotsSr 

The Tonioellian vacuum, if perfectly free 
firom air, is said by Mr. Morgan and others to be a 
perfoDt non-eondnctor.. This circumstance there- 
fore would preclude the ^electric streams from ris- 
ing above the atmosphere^ But as Mr. Moivan 
did not try to pass an electric shock through a 
vacuum, and as air, or something containing air,i 
surrounding the transit of slectricity may l^ ne- 
cessary to the production of light, the eencliunoni 
may perhaps still be dubious. If however the 
streams of the northern lights were supposed te 
rise above our atmosphere, tiiey would emy be vi- 
sible at each extremity oi their course ; where 
they emergo from, or are apAn immerged into 
ihe atmosphere ; but not in tAeir journey through, 
the vacuum ; for the absence of electric light itk 
a vacuum is sufficiency proved by ^e cmnmon^ 
experiment of shaking a bwrometsr in the dark ; 
the electricity, prodiwed by the friction of the 
naercttry in the glass at its top, is luminous if 
ths barometer has a litUe air in it ; but there is 
no light if the vacuum be comfdete. 

The aurora borealis, or nmrthem dawn, i» 
very ingeniously accounted for bv Dr. FrM^diA 
en prinai]de8 of electricity. He premises the 
fbllowii^ electric phenMnena : 1« That all new- 
fidlen snow has much positive electricity stand- 
ing oa its surfiEMse. 2. That about twelve de- 
grees of kitkude round the pedes are covered with 
a crust of eternal ice, which ie impervious to the 
(deetrie fluid. S. That the dense put of the 
atmosphere rises but a few milss high ; and that 
in the rarer parts of it the eleetric fluid wiU 
pass to almost any distanoe. 

Hence he supposes there mu^ be a great ac- 
cumulation of^ positive electric matter <at the 
firesh-fallen snow in the polar regiMis ; wfiich, 
not being able to pase through Um erust oi ice 
into the eaorth, must ciao into tho rare air of th« 
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Mndine parallel JioM appear «ted at pte^re by 
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nio de DomlDb. Tbli WM aftenrvda 
fully and dbtinctlycipldned by Dea Qtr- 
But wbat caused the dl*f rai'ty of iti co- 
was uot th«i understood i it waa reeervta 
le immortal Newton to discover (Jiat tba 
if liirhtcuasisted of seven combined coloon 
efi-sn^ibility, whicli could be sepu*- 



B of glass. I'embertoii'a 



ot Kewtou. 
pteonl. IS3, { Sir Isaac Newton discorered that iIm prismatic 
Ismmable gas . spectrum was composed of seven colours, in tha 

, much favour I following proportimiB, violet 80, indigo «, bliu 

tbeoi7 of Dr. Krsiikliu ; because in thui , ^, greea 60, yellow 48, orange £7, red 45. If 
tlie densfl aeiial alDioaphere would Hse a all these colours be painted on a circular card in 

■- '--- ■-%bt in the polar regions, diminisli- "■" '■ "■ ■■—.■• — j ->- -.- 

1 Dotbingsi (he pole Itself 1 and Ibu', 



il atnuMpbere 



pve an eaiiier passage lo the ascent of the elri 
trie fluid. And from the gi-eat difference i 
the sperific gravity of Ihe two airs, and the ti 
locity of the earth's rotation, there mt 
place between the poles and the 
the supei'ior atmosphe 



Tuuld te 



of iadsE 






(treana of the aurora borealis not appearing neur 
the equator: add to this that it b probable the 
«)ectnc Huid may be heavier than the magnetic 
odb; and will tbam^e .by the rotation of the 
earth's surlace ascend over the magnetic one by its 
centrifugal force; and may thus be induced tj) ride 
through the tbia stratum at aerlHl atmosphere 
over the polca. — See note an CanUi II. L 193L 1 

jreal accumulation of inflammable air over the 
poles ; and to conjrcture that these nortbeolighf- 
may be produced ■— '■-- — '— -" -- " '■' 



ktion of white. And ai 



lese colours may be Imitated by painting a card 
■ith the two colours which are contiguous (o it, 
I the same proporiiona as in the spectnun, and 

My Ingenious friend, Mr. GaJtonof Birming- 



ham, ost^rtained ii 



belmi 



!. If any three suocesaivs colours In the pris- 
matic spectrum are mixed, they compose only 
the second or middlemost colour. 

3. If any four successive colours In the pris- 
matic spectrum be miied, a tint similar to a 
miicture of the second and third colours will bs 

iduced, but not precisely the same, because 



)t in the sam< 



dectrie spark to throw them Into combustion. 

Ilie antiquity of the appearance of northern 
lights huheen doubted ; as none were recordi'd 
in our annals sluce the remarkable one on Nov. 

11, 1574^ till another remarkable one on March , ., ._ ., 

6, 1716, and the Ihree following nights, whl.h Uty <o the fourth, fifth, and sixth ; and with 
* in Ireland, Russi^i, ' these combine the seventh colour In (he propor- 



id colour ft 
nd, and third; 
equal in quao- 



•ad Poland, extending near SO degrees of loj. 
gitude and from shout the 501h degree of laii 
tudeovtr almost all the north of Europe. Tlur 
is however reason to believe them of remote oii 
tiquiCy though inaccurately de 
follow] — ■ — ■^--- ^- 



afthem, as mi 



In the spectrum, white will be 
produced. Because the first, second, and third, 
compose only the second ; and the fourth, Gflh, 
---■ sixth, compme only the fifth ; therefor^ if 
produced 



. ^ „ „ , , lenth be added, the ,__ ^ 

following curious passage from the Book of as if all the seven were employed. 
Maccabees, (B. 11. c. v.) is such a description fl. Beginning with any colour in the 



.hem, as might probably be given by an ignu- spactrum. If you take atlnt composed of a cer 

( aiid alarmed people. " Through all die proportion of tbe second and third, (equa 

', fof the space of almosl forty days, there quantity to the first, second, thiii^ and feui 

re seen horsemet) running in the stir, in cloth and add to this the sixth colour equal in qoa 



countering and runniDg uue against anothei', 
with shaking of shields, and multitude of piki^i, 
and drawing of swords, and casting of dart) 
and flittering of golder -~ — -" '— 



NOTE II.— PRIMARY COLOURS. 

Clitis round the aerial bow with imsnu bri^il, 
indiikasal leUtuiW the stoenftJd Ihrtads ^Sdtl. 

" — r. LI17. 



Cakto I. 



The I 



^ In which tl: 



cu „,^ .u luuic u.n9uin understood brfore Sir 
Isaac Newton had discovered his theory of 
eoloori. The first person who expressly show- 
ed the rdnbow to be formed by the reflection of 
th« suobeuni Irma drops of falling rain was 



. the fifth, sixth, and St , . _._ 

produced. 

From these curious eiperimenta of Mr. Gil- 
the chemical changes of 



it is well known, that if tbe glass of man- 
e, which is a tint probably composed of 



tion with the 
the TO 



igo, ben 
g^assofl, 



1, whicl 



lears, that Id 
vould produce 



Mr. Galton's eiperlments, ! 

reflected colours such a mlii 

white, that is, the same as if all the colours 

In transmitted colours 

e as if all the coloure war* 
particles which constitute 



transmitted. For tt 

the glass of manggiii , ^ 

indigo, and blue ; and those of tbe glass of lead 
will transmit orange, yellow, andgrecDj Iuum 
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ooijOubed clouds. 
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an the mhnsry colours bv a mixture of these 
glaases Deoome transmitted, that is, the glass be- 
Mmes transparent. 

Mr. Galton has further observed that five 
■nocesslTe prismatic colours may be combined 
in such proportions as to produce but one colour, 
a circumstance which mifht be of consequence 
Id the art of painting. For if you begin at any 
part of the circular spectrum above described, 
and take the first, second, and third colours in 
the proportions in which they exist in the spec- 
trum ; these will compose only the second colour 
equal in quantity to the first, second, and third ; 
aad to these the third, fourth, and fifth, in the 
proportion tiiev exist in the spectrum, and these 
will produce the fourth colour equal in quanti- 
ty to the third, fourth, and fifth. Consequent- 
Iv this is precisely the same thing, as mixing 
tike second and fourth colours onlj ; which 
mixture would only produce the third colour. 
Tlierefore if you combine the first, second, 
fourth, and fifth in the proportions in which 
they exist in the spectrum, with double the 
quantity of the third colour, this third colour 
will be produced. It is probable that many 
of the unexpected changes in mixing colours 
on a painter s pallet, as well as in more fluid 
chemical mixtures, may depend on these prin- 
ciples rather than on a new arrangement or com- 
bination of their minute particles. 

Mr. Galton further observes, that white 
may universally be produced by the combina- 
tion of one prismatic colour, and a tint inter- 
mediate to two others. Which tint may be 
distinguished by a name compounded of the two 
odours, to which it is intermediate. Thus 
white is produced by a mixture of red with blue- 
ffreen. Of orange with indigo blue. Of yel- 
low with violet-indifo. Of green with red- 
violet. Of blue with orange-red. Of indigo 
with yellow-orance. Of violet with green-yel- 
low. Which he further remarks exactly coin- 
cides with the theory and facts mentioned by 
Dr. Robert Darwin of Shrewsbury in his ac- 
count of ocular spectra ; who has shown that 
when one of these contrasted colours has been 
long viewed, a ^ spectrum or appearance of the 
other becomes visible in the fatigued eye. Philos. 
Trans, Vol. LXXVI. for the year 1786. 

These experiments of Mr. Galton might 
much assist the copper-plate printers of callicoes 
and papers in colours ; as three colours or more 
might be produced by two copper-plates. Thus 
suppose some yellow figures were put on by the 
first plate, and upon some parts of these yellow 
figures and on the other pai'ts of the ground 
blue was laid on by another copper- plate. The 
three colours of yellow blue and green might be 

Produced ; as green leaves with yellow and blue 
owers. 



NOTE IIL— COLOURED CLOUDS. 

Eve^s silken couch with gorgeous tints adorn, 
Andjire the arrowy throne of rising; mom. 

Canto I. 1. 119. 

The rays from the rising and setting sun are 
refracted bv our spherical atmosphere ; hence 
the most reirancible rays, as the violet, indigo, 
and blue, are reflected in greater quantities from 
the morning and evening skies ; and the least re- 
i^ngible ones, as red and orange, are last seen 
about the setting sun. Hence Mr. Beguelin ob- 



served that the shadow of his finger on his porket 
book was much bluer in the momlnf ana even- 
ing, when the shadow was about ei^t times as 
long as the body from which it was projected. 
Mr. MelviUe observes, that the blue rays being 
more refrangible are bent down in the evenings 
by our atmosphere, while the red and orange be- 
ing less refrangible continue to pass on and tinf a 
the nu>mingand evening clouds with their col- 
ours. See jE*riestley's History of Ught and 
Colours, p. 440. But as the particles of air, like 
those of water, are themselves blue, a blue sha- 
dow may be seen at all times of the day, though 
much more beautifully in Uie mornings and 
evenings, or b^ means of a candle in the middle 
of the day. I" or if a shadow on a piece of white 
paper is produced by placing your finger between 
the paper and a candle in the day light, the sha- 
dow will appear very blue ; the veUow light of 
the candle upon the other parts or the paper ap- 
parently deepens the blue by its contrast, these 
colours being opposite to each other, as eiq>lained 
in note II. 

Colours are produced from clouds 'or mists by 
refraction, as well as by reflection. In riding 
in the night over an unequal country I observed 
a very beautiful coloured halo round the moon, 
whenever I was covered with a few feet of mist, 
as I ascended from the vaUeys ; which ceased to 
appear when I rose above the mist. This I sup- 
pose was owing to the thinness of the stratum 
of mist, in which I was immersed ; had it been 
thicker, the colours refracted by the snudl drops, 
of which a fog consists, would not have passed 
through it down to my eye. 

There is a bright spot seen on the cornea of 
the eye, when we face a window, which is mudi 
attended to by portrait painters ; this is the light 
reflected from the spherical surface <^ the polish- 
ed cornea, and brought to a focus ; if the observer 
is placed in this focus, he sees the imafe of the 
window ; if he is placed before or behind the 
focus, he only sees a luminous spot, which is 
more luminous and of less extent, the nearer he 
approaches to the focus, llie luminous appear- 
ance of the eyes of animals in the dusky comers 
of a room, or in holes in the earth, may arise in 
some instances from the same principle^ viz. the 
reflection of the light from the spherical cornea ; 
which will be coloured red or blue in some de- 
gree by the morning, evening, or meridian light ; 
or by the objects from which that light is previ- 
ously reflected. In the cavern at Colebrook 
Dale, where the mineral tar exsudes, the eyes of 
the horse, which was drawing a cart from with- 
in towards the mouth of it, appeared like two 
balls of phosphorous, when he was above 100 
yards off, and for a long time before any other 
part of the animal was visible. In this case I 
suspect the luminous appearance to have been 
owing to the light, which had entered the eye, 
being reflected n*om the back surface of the vit- 
reous humour, and thence emerging again in 
parallel rays fVom the animal's eye, as it does 
from the back surface of the drops of the rain- 
bow, and from the water-drops which lie, per- 
haps without contact, on cabbage-leaves, and have 
the brilliancy of quicksilver. This accounts for 
this luminous appearance being best seen in 
those animals which have large apertures in their 
iris, as in cats and horses, and is the only part 
visible in obscure places, because this is a better 
reflecting surface than any other part of the ani- 
mal. If any of these emergent rays from the 
animal's eye can be supposed t^ have been re- 
flected from the choroid coat through the semi* 
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COMETS.— «niirs rays. 



transparent retina, this would account for tbe 
coloured glare of the eyes of dogs or cats and rab- 
bits in durk comers. 
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NOTE IV.— COMETS. 

jflarm with comet-blaze the sajijyhire j)lain. 
The wan stars glimmering through its silver train. 

Canto I. 1. 133. 

There have been many theories invented to 
account for the tails of comets. -Sir Isaac New- 
ton tliinlcs that they consist of rare vapours 
raised from the nucleus of the comet, and so 
rarefied by the sun*s heat as to have their gene- 
ral gravitation diminished, and that they in 
consequence ascend opposite to the sun, and 
from thence reflect the rays of light. Dr. Hal- 
ley compares the light of the tiuls of comets to 
the streams of the aurora borealis* and other 
electric effluvia. Philos. Trans. No. 347. 

I>r. Hamilton observes, that thelight of small 
stars is seen undiminished through both tbe 
light of the tails of comets, and of the aurora 
borealis, and has farther iUustrated their elec- 
tric analogy, and adds that the tails of comets 
consist of a lucid self-shining substance which 
has not the power of refracting or reflecting the 
ra^ of light. Essays. 

The tail of the comet of 1744 at one time ap- 
peared to extend above 16 degrees from its body, 
and must have thence been above twenty-three 
millions of miles long. And the comet of 1680, 
according to the calculations of Dr. Halley on 
November the 11th, was not above one semi- 
diameter off the earth, or less than 4000 miles 
to the northward of the way of the earth ; at 
which time had the earth been in that part of 
its orbit, what might have been the consequence ! 
no one would probably have survived to have 
registered the tremendous effects. 

The comet of 1631, 1607, and 1682, having 
returned in the vear 1759, according to Dr Hal- 
ley's prediction m the Fhilos. Trans, for 1705, 
there seems no reason to doubt that all the other 
comets will return after their proper periods. 
Astronomers have in general acquiesced in the 
conjecture' of Dr. Halley, that tbe comets of 
1532, and 1661, are one and tbe same comet, 
from the similarity of the elements of their or- 
bits, and were therefore induced to expect its 
return to its perihelium in 1789. As this comet 
is liable to be disturbed in its ascent from the 
sun by the planets Jupiter and Saturn, Dr. 
Maskelyne expected its return to its perihelium 
in the beginning of the year 1789, or the latter 
end of the year 1788, and ceitainly some time 
before the 27th of April, 1789, which iirediction 
has not been fulfilled. Philos. Trans. Vol. 
LXXVI. 

As the comets are small masses of matter, and 
pass in their periheliun very near the sun, and 
become invisible to us on these accounts in a 
ihort space of time, their number has not yet 
been ascertained, and will probably increase with 
the improvement of our telescopes. M. Bode 
has given a table of 72 comets, whose orbits are 
already calculated ; of these 60 pass within the 
earth's orbit, and only twelve without it ; and 
most of them appear between the orbits of Ve- 
nus and Mercury, or nearly midway between 
the sun and earth ; from whence, and from the 
planes of their orbits, being inclined to that of 
the earth and other planets in all possible angles, I 



they are believed to be less liable to interfere 
with, or injure each other. M. Bode after- 
wards inquires into the nearest approach it is 
possible for each of the known comets to 
make towards the earth's orbit. He finds 
that only three of them can come within a 
distance equal to two or three times the distance 
of the moon from it: and then adds tbe great 
improbability, that the earth should be in that 
dangerous point of its orbit, at the instant when 
a comet, which may have been absent some cen- 
turies, passes so rapidly past it. Historic de 
I'Acad^m. Royal. Berfin. 1792. 



NOTE v.— SUN'S RAYS. 

Or give the sun's jyfdogistic orb to roU, 

Canto I. 1. 136. 



lo- 



The dispute among philosophers about plilc 
^ston is not concemmg the existence of an 
inflammable principle, but rather whether there 
be one or more inflammable principles. The 
disciples of Stahl, which till lately included the 
whole chemical world, believed in the identity 
of phlogiston in all bodies which would flame or 
calcine. The disciples of Lavoisier pay homage 
to a plurality of phlogistons under the various 
names of charcoal, sulphur, metals, &c. What- 
ever will unite with pure air, and thence com- 
pose an acid, is esteemed in this ingenious 
theory to be a different kind of phlogistic or in- 
flammable body. At the same time there re- 
mains a doubt whether these inflammable bodies, 
as metals, sulphur, charcoal, &c. may not be 
compounded of the same phlogiston along with 
some other material yet undiscovered, and thus 
an unity of phlogiston exist, as in the theory of 
Stabl, though very differently applied in the ex- 
plication of chemical phenomena. 

Some modern philosophers are of opinion, that 
the sun is the great fountain from which the 
earth and other planets derive all the phlogiston 
which they possess ; and that this is formed by 
the combination of -the solar rays with all opake 
bodies, but particularly with the leaves of vege- 
tables, which they suppose to be organs adapted 
to absorb them. And that as animals receive 
their nourishment from vegetables they also ob- 
tain in a secondary manner their phlogiston from 
the sun. And lastly, as great masses of the 
mineral kingdom, which have been found in the 
thin crust of the earth which human labour has 
penetrated, have evidently been formed from the 
recrements of animal and vegetable bodies, these 
also are supposed thus to have derived their phlo- 
giston from the sun. 

Another opinion concerning the sun's rays 
is, that they are not luminous till they arrive at 
our atmosphere ; and that there uniting with 
some part of the air they produce combustion, 
and light is emitted, and that an ethereal acid, 
yet undiscovered, is formed from this combustion. 

The more probable opinion is, perhaps, that 
the sun is a phlogistic mass of matter, whose 
surface is in a state of combustion, which, like 
other burning bodies, emits light with immense 
velocity in all directions ; that these rays of light 
act upon all opake bodies, and combining with 
them either displace or produce their elementary 
heat, and become chemically combined with the 
phlogostic part of them ; for light is given out 
when phloeistic bodies unite with the oxygenous 
principle of the air, as in combustion, or in the 



7e 

redaction of metpdUc caljces ; thna in presenting 
to the flame of a candle a letter-wafer« (if it be 
coloured with red-lead,) at the time the red-lead 
becomes a metallic drofs a flash of light is per- 
eeived. Dr. Alexander Wilson very ingeniously 
endeavours to prove that the sun is only in a 
state of combustion on its surfiice, and that the 
darj^ spots seen on the disk are excavations or 
caverns through the luminous crust, some of 
which are 4000 miles in diameter. PhJL Trans. 
1774. Of this I shall have occasion to speak 
again. 
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NOTE VI.— CENTRAL FIRES. 

Round her stitt centre tread the burning soil, 
And wQtch the biUowy lavas, as they boil. 

Canto I. 1. 1S9. 

M. DE Mairak, in a paper published in the 
Histoire de 1* Academic de Sciences, 1765, has 
^deavoured to show that the earth receives but 
a small part of the heat which it possesses, from 
the sun s rays, but is principally heated by fires 
within itseli. He thinks the sun is the cause of 
the vicissitudes of our seasons of summer and 
winter bv a very small quantity of heat in addi- 
tion to that already residing in the earth, which 
1>y emanations from the centre to the circumfer- 
ence renders the surface habitable, and without 
which, though the sun was constantly to illumi- 
nate two thii'ds of the globe at once, with a heat 
equal to that at the equator, it would soon be- 
come a mass of solid ice. His reasonings and 
calculations on this subject are too long and too 
Sntricatetobe inserted here, but are equally curi- 
ous and ingenious, and carry much conviction 
along with them. 

The opinion that the centre of the earth con- 
sists of a large mass of burning lava, has been 
espoused by Boyle, Boerhave, and many other 
philosophers. Some of whom considering its 
supposed effects on vegetation and the formation 
of minerals have called it a second siin» There 
nre many arguments in support of this opinion. 
I. Because the power of the sun does not ex«- 
tend much beyond ten feet deep into the earth, 
all below being in winter and summer always 
of the same degree of heat, viz. 48, which be- 
ing much warmer than the mildest frost, is sup- 
posed to be sustained by some internal distant 
nre. Add to this however that irom experiments 
made some years ago by Dr. Franklin, the 
spring-water at Fhiladelphia appeared to be of 
^ of heat, which seems larther to confirm this 
opinion, since the climates in North America 
are supposed to be colder than those of Europe 
under similar degrees of latitude. 2. M. iJe 
Luc in going 1359 feet perpendicular into the 
mines of Hartz on July the 5th, 1778, on a very 
fine day fotmd the air at the bottom a little 
warmer tban at the top of the shaft. Phil. Trans. 
Vol. LXIX. p. 468. In the mines in Hun- 
gary, \.hich ai'e 500 cubits deep, the heat be- 
comes very troublesome when the miners get 
below 480 feet depth. Morifitis de Lods siibter, 
p. 131. But HH some other deep mines as men- 
tioned by Mr. Klrwan are said to possess but 
the common heat of the earth ; and as the crust 
of the globe thus penetrated by human labour is 
so thin compaj'ed with the whole, no certain 
deduction can be made from these facts on either 
side of the question. 3. The warm-springs in 
many parts of the earth at gi'eat distance from 



any volcanoes atem to originals ftwa the 
densatton of vi^pours arising from water which 
is boiled by subterraneous fires, and cooled again 
in their passive through a certain length of the 
colder soil ; ror the theory of chemical solution 
will not explain the equabty of their heat at all 
seasons and Uurough so many centuries. See 
note on Fucus in Part II. See a letter on this 
subject in Mr. Pilkington*s View of Derbyshire 
from Dr. Darwin. 4. From thesituations of v<^ 
canoes which are always found upon the summit 
of the highest mountains. For as these mountains 
have beui lifted up and lose several of their up- 
permost strata as they rise, the lowest strata of the 
earth yet known appear at the tops of the highest 
hills, and the beds or the volcanoes upon these hills 
must in consequence belong to the lowest strata 
of the earth, consisting perhaps of granite or 
basaltes, which were produced before the exis- 
tence of animal or vegetable bodies, and might 
constitute the original nucleus of Uie eurth. 
which I have supposed to have been projected 
from the sun, hence the volcanoes themselves 
appear to be splracula or chimneys belonging to 
great central nres. It is probably owing to the 
escape of the elastic vapours from these spiracu- 
la that the modem ear^quakes are m suck 
small extent compared with those of remote an* 
tiquitv, of which the vestiges remain all over 
the globe. 5. The great size and height of the 
contments, and the great size and depth of the 
South-sea, Atlantic, and other oceans, evince 
that the first earthquakes, which produced these 
immense changes in the globe, must have been 
occasioned by central fires. 6. The very distant 
and expeditious communication of the snocks of 
some great earthquakes. The earthquake at 
Lisbon in 1755 was perceived in Scotland, in the 
Peak of Derbyshire, and in many other distant 
parts of Europe. Tlie percussions of it travelled 
with about the velocity of sound, viz. about thir- 
teen miles in a minute. Hie earthquake in 
1693 extended 8600 leagues. (Goldsmith's His- 
tory.) These phenomena are easily esrolained 
if the central parts of the earth consist of a fluid 
lava, as a percussion on one part of such a fluid 
mass would be felt on other parts of itsjoonfin- 
ing vault, like a stroke on a fluid, contained in a 
bladder, which, however gentle on one side, is 
perceptible to the hand placed on the other ; and 
the velocity with which such a concussion would 
travel would be that of sound, or thirteen miles 
in a minute. For further information on this 
part of the subject, the reader is referred to Mr. 
Michell's excellent Treatise on earthquiJces in 
the Philos. Trans. Vol. LI. 7. That there is 
a cavity at the centre of the earth is made proba^ 
ble by the late eiqperiments on the attraction of 
mountains by Mr. Maskelyne, who supposed 
from other considerations that the density of the 
earth near the surface should be five times less 
than its mean density. Phil. Trans. Vol. LXV. 
p. 496. But found from the attraction of the 
mountain Schehallien, that it is probable, the 
mean density of the earth is but double that of 
the hill. Ibid. p. 532. Hence if the first sup- 
position be well founded there would appear to 
be a cavity at the centre of considerable magni- 
tude, from whence the immense beds and moun- 
tains of lava, toadstone, basaltes, granite, &c« 
have been protruded. 8. The variation of the 
compass can only be accounted for bv supposing 
the central parts of the earth to consist of a fluid 
mass, and that pai't of this fluid is iron, which 
requiring a greater degree of heat to bring it in- 
to fusion than glass or other metals, remains a 



miRA, mtd Hhe via inertfitt of tbi» fluid maaa trftft 
Cfte it&ik in it, octitsions It tcr pef fo nii fewer iv- 
t^titiofts thui the tfrust of mid earth Ov«r H, 
ftttd tfaii»H is^gradoaRy left behiml, an^ the |Aseco 
Where the floathig iron resides is pointed to hy 
the di^«et or retrograde motions of the magnetic 
needle. Thb seems to have been nearly the opin- 
ion of Dr. Halleiy and Mr, Euler. 



NOTE VII.— ELEMENTARY HEAT. 

Or sphere on mhere in widening waves expand. 
Ana glad with genial warmth theincumJbent land. 

Canto I. L 14S. 

A cERTAiir quantiity of heat seemtf to be com- 
bined with all bodiea besides the senslUe quan- 
tity which gra^ritates lilce the electric fluid 
amongst them. This combined heat or latent 
heat oif Dr. Black, when set at liberty bv fer- 
mentation, inflammation, crystaJlizatieif, irsea^* 
ing, or other chemical attractions, producing 
new combination^ passes as « fluid element into 
the surrounding bodies. And^ by thawing, dif> 
fusion of neutral salts i» water, meHki^, and 
other chemical soltUionSr a portion: of heat is at- 
tracted from the bodies \% l^e vicinity, and en- 
ters into or becomes combined with the new 
solutions. 

Hence a eombiModon of metals with acids, of 
essential oQs and acid8> of alcohol ami water, of 
acids and water, give out heat ; Whilst a sohUiort 
of snow in water or ka acid^ and of neuti^ salts 
in water^ attract h«a« from the sturroun^ng 
bodies. So the acid of tfltre arixed with oil of 
ch>ves unites with it aoil^pfodiices a most violent 
flame f the same acid of nitre poiar^ on snow 
instantly dissolves it and produces tho ^eatest 
degree of cold yet known, by which at JPetei^ 
bvffffh qnidcsilver was flrst frozen ift 1760. 

Water may be cooled Aelow 98° without being 
frozen^ if it be ^aeed on a soMd floor and secured 
from agitation, bat When thus cooled bdow the 
frreezing point the Uaat agitation turns part of 
it suddenly into ice, and when this sudden free2'' 
ing takes place a thernvometer placed in it in- 
stantly rises as soma heat is given out in the act 
of congelation, and th< ice is thus left with the 
same sensible degree of c<4d as the water had pos- 
sessed l>efore it was agitated, but is nevertheless 
BOW combined wfth less latent heat. 

A cubic inch of water thus cooled down to 
Seo mixed with an equal quantity of boiling wa- 
ter at 2130 will cool it to the midifle numbet be- 
tween these two, or to 122. But a cubic inch 
of ice whose sensible cold also is Imt 98, mixed 
with an equal quantity of boiling water, will 
cool it rix times as much as Uie cubic inch of 
cold water above mentioned, as the ice* not only 
gains its share of the sensiblie or gravitating heat 
of the boiling water but «ttract» to itself alsoand 
combines with the quantity of latent heat which 
it had lost at the time of its congelation. 

So boiling water will aequirebut 212«» of heat 
under the common pressure of the atmosphere^ 
but the steam raised from it by its expansion or 
by its 8oluti<m in the atmosphere combines vrith 
and carries away a prodigious quantity of heat 
whiclt it again parts with on its condensation ; 
as is seen in common distillation where the lai^ 
quantity of water in the worm tub is soon heat- 
ed, lunce the evaporation of ether on a ther- 
momettff sooa slnln Ihemercury below freezing, 
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and hetice a warmfh of the air in wlitter frv- 
quefrtly succeeds a shower. 

When the matter of heat or calorfque fe d^ st 
l^rty from its combimitions, as by itttfanmut- 
tion. It passes into the surrounding bodfes, Wfaic& 
possess different capacities of acquiring their 
share of the loose or sensible heat i thus a pint 
measure of cold water at 48"' mixied With a pint 
of boiling water at 212» will cool it to the dc^ed 
between these two number^, or to 15^, but it 
requires two pint measures of quicksilver at^ 
of heat to cool one pint of Water as aboVe< ThetO 
and Other curious experimenti^ are adducecf by 
Dr. Black to evince the existence of combined 
or Istent heat in bodies, as has been explained by 
some of his pupils, and Well iflustrfttea by Hf, 
Crawford, llie world has long been in expe<(^ 
tation of an account of his didcovetie» ofi iSt^A 
subject by the celebrated author himself. 

As this doctrine of elementary heat in its fluid 
and combined state is not yet universaOy rc^ 
ceived, I shall here add too arguments in su|^ 
port of it drawn' from different sources, viv. from 
the heat given out or absorbed by the mecfaftftiCKd 
condensationt or expansion of the air, and perliapd 
c^ other bodies, and from the analogy of the vari> 
ous phenomena of heat with those of electricity. 

I. If a thermometer be placed in the receiver 
of an air-pump, and the air hastily exhaudtei^ 
the thermometer will sink some degrees, and 
the glass become steamy ; the same occurs ift 
hastny admitting a part of the air again. Thiii 
I suppose fo be produced by the expansion of 
part of the air, both during the exhaustion and 
re-»chnisstoo of it ; and that the air so expanded 
becomes capable of attracting from the bodtes iii 
its vicinity a part of their heat, hence the Vtf^ 
pours contained in it and the glass receiver are 
for a time colder and the stream is precipitated. 
That the air thus parts with its- moisture f^rom 
the cold occasioned 1^ it& rarefoction and not 
simply by the rarefaction itself is evident, be- 
cause in a minute or two the same rarefied alf 
wiil aguin take up the dew deposited on the re- 
ceiver ; atfd because wtfter will evapdrate sfiooii- 
er in rare than in dense air. 

There is a curious phenomenon similar to fhisf 
observed in the fountain of Hiero consf)ructed' 
on a large scale at the Chemnu;ensian mines id 
Hungary. In this macbide the air in A vessel 
is compressed by a column of water 260 te^ 
high, a stop-cock is then opened, and as the dSi 
issues' out with great vehemence, and thus be- 
comes immediately greatly expanded, so much 
cold is produced that the moisture from this 
stream of air is precipitated in the form of snow, 
and ice is formed adnering to the nosel of flie 
cock. This remarkable circumstance is de- 
scribed at large with a plate of the machine in 
Philcw. Trans. Tol. LII. for 1761. p. 647. 

The following experiment is related by Dr. 
Darwin in the Philos. Trans. Vol. LXXVIII. 
Having charged an air-gun as forcibly as he well 
could the air-cell and syringe became exceedingly 
hot, much more so than could be ascribe to the 
friction in working it; it was then lef^' about 
half an hour to cool down the temperature of 
the air, and a thermometer having been previ- 
ously fixed against a wall, the air was discharg- 
ed in a continual stream on its bulb, and it sunk 
many degrees. From these three experiments 
of the steam in the exhausted receiver being de- 
posited and re-absorbed, when a part of the air 
IS exhausted or re-admitted, and the snow pro- 
duced by the fountain of Hiero, and the extra- 
ordinftry heat given out in charging, and the 
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oold produced in discharginff an air-gun, there 
li reason to conclude that Wnen air is mechani- 
cally compressed the elementary fluid heat is 
pressed out of it, and that when it is mechani- 
cally expanded the same fluid heat is re-absorbed 
from the common mass. 

It is probable all other bodies as well as air 
attract heat from their neighbours when they 
are mechanically expanded, and give it out when 
they are mechanically condensed. Thus when 
a vibration of the particles of hard bodies is ex- 
cited by friction or by percussion, these parti- 
cles mutually recede from and approach each 
other reciprocally ; at the times or their reces- 
sion from each other, the body becomes enlarg- 
'ed in bulk, and is then in a condition to attract 
heat from those in its vicinity with great and 
sudden power ; at the times of their approach to 
ieach other this heat is again given out, but the 
bodies in contact having in the mean while re- 
ceived the heat they had thus lost, from other 
bodies behind them, do not so suddenly or so 
forcibly re-absorb the heat again from the body 
in vibration ; hence it remains on its surface like 
the electric fluid on a rubbed glass globe, and for 
the same reason, because there is no good cx)n- 
ductor to take it- up again. Hence at every vi- 
bration more and more heat is acquired and 
' stands loose upon the surface ; as in filing me- 
tals or rubbing glass tubes ; and thus a smith 
with a few strokes on a nail on his anvil can 
make it hot enough to light a brimstone match ; 
and hence in strikiug flint and steel together 
heat enough is produced to vitrify the parts thus 
Btrucken off, the quantity of which heat is again 
probably increased by the new chemical combi- 
nation. 

' II. The analogy between the phenomena of 
the electric fluid and of heat furnishes another 
argument in support of the existence of heat as a 
gravitating fluid. I. They are both accumulat- 
ed by friction on the excited body. 2. They 
are propagated easily or with difficulty along the 
same classes of bodies ; with ease by metals, 
with less ease by water ; and with dimculty by 
resins, bees-wax, silk, air, and glass. Thus 
glass canes or canes of sealing-wax may be melt- 
ed by a blow-pipe or a canme within a quarter 
of an inch of the fingers which hold them, with- 
out any inconvenient heat, while a pin or other 
metallic substance applied to the flame of a can- 
dle so readily conducts the heat as immediately 
to bum the fingers. Hence clothes of silk keep 
the body warmer than clothes of linen of equal 
thickness, by confining the heat upon the body. 
And hence plains are so much warmer tban the 
summits of mountains by the greater density of 
the air confining the acquired heat upon them. 
S. They both give out light in their passage 
through air, perhaps not in their passage Uirough 
a vacuum. 4. Th^y both of them fiise or 
vitrify metals. 5. Bodies after being elect- 
rized if they are mechanically extended will re- 
ceive a greater quantity of electricity, as in Dr. 
Franklin's experiment of the chain in the tankard; 
the same seems true in respect to heat as explain- 
ed above. 6. Both heat and electricity con- 
tribute to suspend steam in the atmosphere by 
producing omncreasing the repulsion of its par- 
ticles. 7. They both gravitate, when they 
have been accumulated, till they find their equi- 
librium. 

If we add to the above the many chemical ex- 
periments which receive air easy and elegant ex- 
planation from the supposed matter of heat, as 
employed in the works of Bergman and Lavio- 



sier, I think we Jiay reasonably allow of its ex- 
istence as an element, occasionally combined 
with other bodies, and occasionally existing 
as a fluid, like the electric fluid gravitating 
amongst them, and that hence it may be 
propagated fh>m the central fires of the earth 
to the whole mass, and contribute to pre- 
serve the' mean heat of the earth, which in 
this country is about 48 d^rees but variable 
from the greater or less effect of the sun's heat 
in different cllmatesj so well explained in Mr. 
Kirwan's treatise on the temperature of diffe- 
rent latitudes. 1787. Elmsly. London. 



NOTE VIIL— MEMNON'S LYRE. 

So to the sacred sun in Memnon*sJane 
Spontaneous concords quired the matin strain. 

Canto I. L 183. 

The gigantic statue of Memnon in his temple 
at Thebes had a lyre in his hands, which many 
credible writers assure us, sounded when the 
rising sun shone upon it. Some philosophers 
have supposed that the sun's light possesses a 
mechaniciEd impulse, and that the sounds above 
mentioned might be thence produced. Mr. 
Miclbell constructed a very tender horizontal 
balance, as related by Dr. Priestley in his his- 
tory of light and colours, for this purpose, but 
some experiments with this balance w^hich I saw 
made by the late Dr. Powel, who threw the fo- 
cus of a large reflector on one extremity of it, 
were not conclusive either way, aq the copper 
leaf of the balance approached in one experiment 
and receded in another. 

There are however methods by which either 
a rotative or alternating motion may be produced 
by very moderate degrees of heat. If a straight 
glass tube, such as are used for barometers, be 
suspended horizontally before a fire, like a roast- 
ing spit, it will revolve by intervals ; for as glass 
is a bad conductor of heat, the side next the fire 
becomes heated sooner than the opposite side, 
and the tube becomes bent into a bow with the 
external part of the curve towards the fire, this 
curve then falls down and produces a fourth part 
of a revolution of the glass tube, which thus re- 
volves with intermediate pauses. 

Another alternating motion I have seen pro- 
duced by suspending a glass tube about eight 
inches long with bulbs at each end on a centre 
like a scale beam. This curious machine is filled 
about one third part with purest spirit of wine, 
the other two thirds being a vacuum, and is 
called a pulse glass, if it be placed in a box before 
the fire, so that either bulb, as it rises, may be- 
come shaded from the fire, and exposed to it 
when it descends, an alternate libration of it is 
produced. For spirit of wine in vacuo emits 
steam by a very small degree of heat, and this 
steam forces the spirit beneath it up into 
the upper bulb, which therefore descends. It 
is probable such a machine on a larger scale 
might be of use to open .the doors or window^s of 
hot-houses or melon-frames, when the air with- 
in them should become too much heated, or 
might be employed in more important mechani- 
calpurposes. 

On travelling through a hot summer's day in 
a chaise with a box covered with leather on the 
fore axle-tree, I observed, as the sun shone upon 
the black leaUier, the box be^an to open its lid, 
which at noon rose above a tooX, and could not 
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er facility be applied to the purpose of opening 
melon-frames or the feashes of hot-houses. 
• The statue of Men^on was overthrown and 
sawed in two by Cambyses to discover its inter- 
nal structure, and is said still to exist. See 
Savary's Letters on Egypt. The truncated sta- 
tue is said for many centuries to have saluted 
the rising sun with cheerful tones, and the set- 
ting sun with melancholy ones. 



NOTE IX LUMINOUS INSECTS. 

Star of the earthy ami diamond of the night. 

Canto 1. 1. 196. 

There are eighteen species of lampyids or 
glow-worm, according to Linneus, some of 
which are found in almost every x>art of the 
world. In many of the species the females have 
no wings, and are supposed to be discovered by 
the winged males by their shining in the nig&t. 
They bm>me much more lucid when they put 
themselves in motion, which would seem to in- 
dicate that their light is owing to their respira^ 
tion ; in which process it is probable phosphoric 
acid is produced by the combination of vital air 
with some part of the blood, and that light is 
given out through their transparent bodies by 
this slow internal combustion. 

There is a fire-fly of the beetle-kind described 
in the Diet. Raisonn^ under the name of Acu- 
dia, which is said to be two inches long, and in- 
habits the West Indies and South America ; the 
natives use them instead of candles, putting ft'om 
one to three of them under a glass. Madam Meri- 
an says that at Surinam the light of this fly is so 
great, that she saw sufficiently well by one of 
them to paint and finish one of the figures ot 
them in her work on insects. The largest and 
oldest of them are said to become four inches 
long, and to shine like a shotting star as they 
fly, and are thence called lantern-bearers. The 
use of this light to the insect itself seems to be 
that it may not fly against objects in the night ; 
by which contrivance these insects are enabled 
to procure 'their sustenance either by night or 
day, as their wants may require, or their nu- 
merous enemies permit them ; whereas some of 
our beetles have eyes adapted only to the night, 
and if they happen to come abroad too soon in 
the evening are so dazzled that they fly against 
every thing in their way. See note on phos- 
phorus. No. X. 

In some seas, as particularly about the coast 
of Malabar, as a ship floats along, it seems dur- 
ing the night to be surrounded with fl^, and to 
leave a long tract of light behind it. Whenever 
the sea is greatly agitated, it seems converted 
into little stars, every drop as it breaks emits 
light, like bodies electrified in the dark. Mr. 
Bomare says, that when he was at the Port of 
Cettes in Languedoc, and bathing with a com- 
panion in the sea after a very hot day, they both 
appeared covered with fire after every immer- 
sion, and that laying his wet hand on the arm* 
of his companion, who had not then dipped him- 
self, the exact mark of his hand and fingers was 
seen in characters of fire. As numerous mi- 
croscopic insects are found in this shining water, 
its light has been generally ascribed to tbein, 
though it seems probable that fish-slime in hot 



wise it is not easy to explain why .agitation 
should be necessary to produce this marine light. 
See note on phosphorus. No. X. 



NOTE X.~PHOSPHORUS. 

Or mark with fining letters JTunckeVs name : 
In the pale phosphor s s^-consunungjlame. 

Canto I. 1. 2S1. 

KuNCKEL, a native of Hamburgh, was the first 
who discovered to the world the process for pro- 
ducing phosphorus ; though Brandt and Boyle 
were likewise said to have previously had the 
art of making it. It was obtained from sal mi- 
crocosmicum by evaporation in the form of an 
acid, but has since been found in other animal 
substances, as in the ashes of bones, and even in 
some vegetables, as in wheat flour. Keir's Che- 
mical Diet. This phosphoric acid, is, like all 
other acids, united with vital air, and requires 
to be treated with charcoal or phlogiston to de- 
prive it of this air, it then becomes a kind of 
animal sulphur, but of so inflammable a nature, 
that on the access of air it takes fire spontaneous- 
ly, and as it bums becomes again united with vital 
air, and re-assumes its form of phosphoric acid. 
. As animal respiration seems to be a kind of 
slow combustion, in which it is probable that 
phosphoric acid is produced by the union of 
phosphoric with the vital air, so it is alsQ pro- 
bable that phosphoric acid is produced in the 
excretory or respiratory vessels of luminous 
insects, as the glow-worm and fire-fly, and 
some marine insects. From the same prin- 
ciple I suppose the light from putrid flesh, as 
from the heads of haddocks, and from putrid 
veal, and from rotten wood in a certain state of 
their putrefaction, is produced, and phosphorus 
thus slowly combined with air is changed into 
phosphoricf acid. The light from the Bolognian, 
stone, and from calcined shells, and from white 
paper, and linen after having been exposed for a 
time to the sun's light, seem to produce either 
the phosphoric or some other kind of acid from 
the sulphurous or phlogistic matter which they 
contain. See note on Beccari's shells, 1. 182. 

There is another process seems similar to this 
slow combustion, and that is bleaching. By the 
warmth and light of the sun the water sprinkled 
upon linen or cotton cloth seems to be decom- 
posed, (if we credit the theory of M. Lavoi- 
sier,) and a part of the vital aii* thus set at li- 
berty and uncombined, and not being in its elas- 
tic form, more easily dissolves the colouring or 
phlogistic matter of the cloth, and produces a 
new acid, which is itself colourless, or is wash- 
ed out of the cloth by water.— The new process 
of bleaching confirms a part of this theory, for by 
uniting much vital air to marine acid by distil- 
ling it from manganese, on dipping the cloth to 
be bleached in water replete with this superaerat- 
ed marine acid, the colouring matter disappears 
immediately, sooner indeed in cotton than in 
linen. See note XXXIV. 

There is another process which I suspect bears 
analogy to these above mentioned, and that is 
the rancidity of animal fat, as of bacon.; if ba- 
con be hung up in a warm kitchen, with much 
salt adhering on the outside of it, the fat Pturt of 
-it soon becomes yellow and rancid; ii it be 
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washed with much cold water after it has im- 
Ubed the nit, and just before it is hung up, I 
am well inform .«d, tnat it will not become ran- 
cid, or in very slight degrees. In the former 
case I imagine the salt on the surface of the 
bacon attracts water during the cold of the night, 
which is evaporated during the day, and that 
In this evaporation a part of the water becomes 
decomposed, as in bleaching, and its vital air 
uniting with greater ftcQity in its unelastic state 
with the animal iat, produces an acid, perhaps 
of tha phosphoric Idnd, which being of a fixed 
nature lies upon the bacon, giving it the vellow 
colour and rancid taste. It is remarlcable that 
the superaerated marine acid does not bleach liv- 
ing animal substances, at least it did not whiten 
a part of my hand which I for some minutes ex- 
posed to it. 



NOTE XI.—STEAM-ENGINE. 

Quick moves the balanced beam, i^ giant-imih, 
Wields his large limbs, and nodding sltakes the eartii. 

Canto I. 1. 261. 

The expansive force of steam was known in 
some degree to the ancients ; Hero of Alexan- 
dria describes an application of it to produce a 
rotative motion by tne reaction of steam issuing 
firom a sphere mounted upon an axis, througn 
two nnall tubes bent into tangents, and issuing 
from the opposite sides of the equatorial diame- 
ter of the sphere, the sphere was supplied with 
steam by a pipe communicating with a pan of 
boiling water, and entering the sphere at one of 
Its pcMes. 

A French writer about the year 1680 describes 
a method of raising water to the upper part of a 
house by filling a chamber with steam, and suf- 
fexiag it to condense of itself, but it seems to 
have been mere theory, as his method was 
scarcely practicable as he describes it. In 1655 
the Marquis of Worcester mentions a method of 
raising water by fire in his Century of Inven- 
tionsy' but he seems only to have availed himself 
of the expansive force, and not to have known the 
advantages arisins; from condensing the steam by 
an injection of cold water. This latter and most 
Important improvement seems to have been made 
by Capt. Savery some time prior to 1698, for in 
that year his patent for the use of that invention 
was confirmed by act of parliament. This gen- 
^eman appears to have been the first who reduo* 
edthe machine to practice, and exhibited it in a 
useful form. This method consisted only in ex- 
pelling the idr from a vessel by steam, and con- 
densing the steam by an iniection of cold water, 
which making a vacuum, the pressure of the at- 
mosphere forced the water to ascend into the 
steam vessel through a pipe of 24 to 26 feet high, 
and by the admission or dense steam from the 
boiler, forcing the water in the steam-vessel 
to ascend to the height desired. This construc- 
tion was defective because it requires very strong 
vessels to resist the force of the steam, and be- 
cause an enormous quantity of steam was con- 
densed by coming, in contact with the cold water 
in the steam-vessel. 

About, or soon after that time, M. Papin 
attempted ^ steam-engine on simihur principles, 
but rather more defective in its construction. 

The next improvement was made very soon 
afterwards by Messrs. Newcomen and Caw- 
ley of Dartmouth : It consisted in emj^oying for 



the steam vessel a hollow cylinder shut at bot- 
tom and open at top, furnished with a piston 
sliding caaUy up and down in it, and made tight 
by oaxum or hemp, and covered with water. 
This piston is suspended by chains from one end 
of a beam, moveable upon an axis in the middle 
of its length, to the other end of this beam are 
suspended the pump-rods. 

llie danger of bursting the vessels was avoid- 
ed in this machine, as, however high the water 
was to be raised, it was not necessary to increase 
the density of the steam, but only to enWge the 
diameter of the cylinder. 

Another advantage was, that the cylinder not 
being made so cold as in Savery's method, much 
less steam was lost in filling it after each con- 
densation. 

The machine, however, still remained imj>er- 
fect, for the cold water thrown into the cylinder 
acquired heat from the steam it condensed, and 
being in a vessel exhausted of air it produced 
steam itself, which in part resisted the action of 
the atmosphere on the piston ; were this reme- 
died b^ throwing in more cold water, the de« 
struction of the steam in the next filling of the 
cylinder would be proportionally increased. It 
has therefore in practice been found advisable 
not to load these engines with columns of water 
weighing more than seven pounds for each square 
inch of the area of the piston. The bulk of 
water, when converted into steam, remained 
unknown until Mr. J. Watt, then of Glasgow, 
in 1764, determined it to be about 1800 times 
more rare than water. It soon occurred to Mr. 
Watt that a perfect engine would be that in 
which no steam should be condensed In filling 
the cylinder, and in which the steam should be 
so perfectly cooled as to produce aearly a perfect 
vacuum. 

Mr. Watt having ascertained the degree of 
heat in which water boiled in -^'aeuo, and under 
progressive di»prees of pressure and instructed 
by Dr. Black^ discovery of latent heat, having 
calculated the quantity of cold water necessary 
to condense certain quantities of steam so far as 
to produce the exhaustion required, he made a 
communication from the cylinder to a cold vessel 
previously exhausted of air and water, into which 
the steam rushed by its elasticity, and l>ecame im- 
mediately condensed. He then adapted a cover 
to the cylinder, and admitted steani above the 
piston to press it down instead of air, and instead 
of applying water he used oil or grease to fill the 
pores of the oakum, and to lubricate tlw cylinder. 

He next applied a pump to extract the injec- 
tion water, the condensed steam, and the air, 
from the condensing vessel, eveB*y stroke of the 
engine. 

To prevent the cooling of the cylinder by the 
contact of the external air, he surrounded It with 
a case containing steam, which he again protect- 
ed by a covering of matters which conduct heat 
slowly. 

This construction presented an easy means of 
relating the power of the engine, for the steam 
bemg the acting power, as we pipe which ad- 
mits it from the boiler is more or less opened, a 
greater or smaller quantity can enter during the 
time of a stroke, and consequently the engine can 
act with exactly the necessary d^^ree of energy* 

Mr. Watt ^ned a patent for his engine ua 
1768, but the furthisr prosecution of his designs 
were delayed by other avocations till 1775^ whep 
in conjunction with Mr. Boulton, of Soho, near 
Birmingham, numa^us experiments were made 
on a large scale by their united ingeniuty, and 
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great itaproremmts addeA to the maehinery, 
and ah act of parliament obtained for the jn'o- 
longation of their patent for twenty-fire years ; 
they have since that time drained many of the . 
deep mines in C<»mwall/ which, but for the hap- 
py union of such genius, must immediately have 
ceased to work. One of these engines works a 
pump of eighteen inches diameter, and upwards 
of 100 fothom or 600 feet high, at the rate often 
to twelve strokes of seven feet long each, in a 
minute, and that with one fifth part of the coals 
which a common engine would have taken to do 
the same work. The power of this engine may 
be easier comprehended by saying that it raised 
a weight equal to 81,000 pounds 80 feet high in 
a minute^ which is equal to the combined action 
of 200 good horses. In Newcomen's engine this 
would have required a cylinder of the enormous 
diameter of 180 inches, or ten feet ; but as in this 
engine of Mr. Watt and Mr. Boulton the steam 
acts, and a vacuum is made, alternately above 
and below the piston, the power exerted is dou- 
ble to what the same cylinder would otherways 
produce, and is further augmented by an ine- 
quality in the length of the two ends of the lever. 

These gentlemen have also, by other contriv- 
ances, applied their engines to the turning of 
mills for almost every purpose, of which that 
gr^it pile of machinery, the Albion Mill, is a 
well known instance. Foi^es, slitting mills, and 
other great works, are erected, where nature has 
furnished no running water, and future times 
may boast that this grand and useful engine was 
invented and perfected in our own country. 

Since the above article went to the press, the 
Albion Mill is no more ; it is supposed to have 
been set on fire by interested or malicious incen- 
diaries, and is burnt to the ground. Whence 
Ijondon has ^ost the credit and the advantage of 
possessing the most powerful machine in the 
world ! 



NOTE XIL— FROST. 

In phalanx firm the fiend offrost assail, 

CIakto I. 1. 439. 

Thb cause of the expansion of water during 
its conversion into ice is not yet well ascertain- 
ed. It was supposed to have been owing to the 
air being set at liberty in the act of congelation, 
which was before dissolved in the water, and 
the many air bubbles in ice were thought to 
countenance this opinion. But the great force 
with which ice expands during its congelation, 
so as to burst iron bombs and coehoms, accord- 
ing to thA experiments of M^jor Williams at 
Quebec, invalidates this idea of the cause of it, 
and may some time be brought into use as a 
means of breaking rocks in mining, or projecting 
cannon-balls, or for other mechanical purposes, 
if the means of producing congelation should 
ever be discovered to be as easy as the means of 
producing combustion. 

Mr. de Mairan attributes the increase of bulk 
of frozen water to the different arrangement of 
the particles of it in crystallization, as they are 
constantly ioined at an angle of 60 degrees ; and 
must by this disposition he thinks occupy a 
greater volume than if they were parallel. He 
Sound the augmentation of the water « during 
freezing to amount to one-fourteenth, one- 
eighteenth, one-nineteenth, and when the water 
was previously purged of air to only one-twenty- 



second hart. He 4dds that a plcoe of kse, which 
was at first only on»>fonrteenth part specifically 
lighter than water, on being exposed some days 
to the frost became one-twelfth lighter than w»- 
ter. Hence he thinks ice by being exposed t# 
greater cold still increases in volume, and to 
this attributes the bursting of ice in ponds and on 
the glaciers. - See Lewis s Commerce of Arts^ 
p. 257, and the note on Muschus in the second 
part of this work. 

This expansion of ice well accounts for the 
greater mischief done by vernal frosts attended 
with moisture, (as by hoar-frosts^ than by the 
dry frosts called black frosts. Mr. Lawrence in a 
letter to Mr. Bradley complains that the dale- 
mist attended with a frost on May-day hadd«ii 
stroyed all his tender fruits ; though there was m 
sharper frost the night before without a mist, 
that did him no injury ; and adds, tiiat a gardea 
not a stone's throw from his own on a higher situ- 
ation, being above the dale-mist, had received 
no damage. Bradley, Vol. II. p. 9S2. 

Mr. Hunter by very curious experiments dis^ 
covered that the living principle in fish, in ve* 
getables, and even in eggs and seeds, possesses a 
power of resisting congelation. Phil. Trans. 
There can be no doubt but that the exertions of 
animals to avoid the pain of cold may produce in 
them a greater quantity of heat, at least for a 
time, but that v^etables, eggs, or seeds, should 
possess such a quality is truly wonderfuL 
Others have imagined that animals possess a 
power of preventing themselves from becoming 
much warmer than* 98 d^^ees of heat, when im- 
mersed in an atmosphere above that degree of 
heat. It is true that the increased exhalation 
from their bodies will in some measure codl 
them, as much heat is carried off by the evapo- 
ration of fluids, but this is a chemical not an ani* 
ma^ process. The experiments made by those 
who continued many minutes in the air of a 
room heated so much above any natural atmo- 
spheric heat, do not seem conclusive, as they re- 
mained in it a less time than would have been 
necessary to have heated a mass of beef of the 
same magnitude, and the circulation of the 
blood in living animals, by perpetuaUy bringing 
new supplies of fluid to the skin, would prevent 
the external surface from becoming hot much 
sooner than the whole mass. And thirdly, 
there appears no power of animal bodies to pro- 
duce cold in diseases, as in scarlet fever, in which 
the increased action of the vessels of the skin 
produces heat and contributes to exhaust the 
animal power already too much weakened. 

It has been thought by many that frosts mel* 
iorate the ground, and tnat they are in general 
salubrious to mankind. In respect to the former 
it is now well known that ice or snow contain ^ 
no nitrous particles, and though frost, by enlarge 
ing the bulk of moist clay, leaves it softer for a 
time after the thaw, yet as soon as the water 
exhales, the clay becomes as hard as before, being 
pressed together by the incumbent atmosphere, 
and by its self-attraction, called setting by the 
potters. Add to this, that on the coasts of Africa, 
where frost is unknown, the fertility of the soil 
is almost beyond our conceptions of it. Injre- 
spect to the general salubrity of frosty seasons, 
the bills of mortality are an evidence in the neg- 
ative, as in long frosts many weakly and old peo- 
ple perish from debility occasioned by the cold, 
and many classes of birds and other wild ani- 
mals are benumbed by the cold, or destroyed bv 
the consequent scarcity of food, and many tendci 
vegetables perish from the degi'ee of cold. 
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I do not think k should he objected to this 
doctrine that there are moist oays attended with 
a brisk cold wind when no visible ice appears, 
and which are yet more disacpreeable and destruc- 
Hye than fn&tj weather. For on these davs the 
cold moisture, which is deposited on the skin is 
there evaporated, and thus produces a degree of 
cold perhaps greater than the milder jfrosts. 
Whence even in such days both the disagreeable 
sensations and insalubrious effects belong to the 
cause above mentioned, viz. the intensity of the 
eold. Add to this, that in these cold moist days, 
■s we pass along, or as the wind blows upon us, 
a new sheet of cold water is as it were perpetually 
ai^lied to us, and banes upon our bodies. Now 
■s water is 800 times denser than air, and is a 
much better conductor of heat, we are starved 
with cold like those who go into a cold bath, both 
by the great number of particles in contact with 
the skin and the greater facility of receiving 
our heat. 

It may nevertheless be true that snows of 
long duration in our winters may be less injuri- 
ous to vegetation than great rains and shorter 
frosts, for two reasons. 1. Because great rains 
carry down many thousand pounds w^orth of 
the best part of the manure off the lands into 
the sea, whereas snow dissolves more gradually 
and thence carries away less from the land ; any 
one may distinguish a snow flood from a rain- 
flood by the transparency of the water. Hence 
hills or fields with considerable incb'nation of 
surface should be ploughed horizontally that the 
furrows may stay the Water from, showers till 
it deposits its mud. 8. Snow protects vegeta- 
bles from the severity of the frost, since it is al- 
ways in a state of thaw where it is in contact 
witn the earth ; as the earth's heat is about 48° 
and the heat of thawing snow is 3Sf the vegeta- 
bles between them are kept in a degree of heat 
about 40, by which many of them are preserved 
See note on Muschus, I^art II. of this work. 



NOTE XIII.— ELECTRICTY. 

Cold from eachjxnnt cerulean lustres gleam. 

Canto I. ). 839. 

ELECTRIC POINTS. 

There was an idle dispute whether knobs oi 
points were preferable on the top of conductors 
for the defence of houses. The design of these 
conductors is to permit the electric matter accu- 
mulated in the clouds to pass through them into 
the earth in a smaller continued stream as the 
cloiid approaches, before it comes to what is 
termed striking distance ; now as it is well 
knovm that accumulated electricity will pass to 
points at a much greater distance than it will to 
knobs, there can be no doubt of their preference ; 
and it would seem that the finer the points, and 
the less liable to beome rusty the better, as it 
would take off the lightning while it was still 
Ht a greater distance, and by that means presei've 
a greater extent of building : the very extremi- 
ty of the point should be of pure silver or gold, 
and might be branched into a kind of brush, 
^nce one small point cannot be supposed to re- 
ceive so great a quantity as a thick bar might 
conduct into the earth. 

If an insulated metallic ball is armed with a 
pofnt, like a needle, proiecting from one part of 
II, the electric fluid will be seen in the dark to 



[Note XIII. 

pass off from this point, so long as the ball is kept 
supplied with electricity. The reason of this is 
not difficult to comprehend, every part of the 
electric atmosphere which surrounds the insulat • 
ed ball is attracted to that ball by a large surfac e 
of it, whereas the electric atmosphere which i s 
near the extremity of the needle is attracted to i t 
only by a single point ; in consequence the parti - 
des of electric matter near the surface of the bal 1 
approach towards it, and push off by their greater 
gravitation the particles of electric matter over 
the point of the needle in a continued stream. 

Something like this happens in respect to the 
diffusion of oil on water irom a pointed cork, an 
experiment which was many years ago shown to 
me by Dr. Franklin ; he cut a piece of cork about 
the size of a letter- wafer, and left on one edge of 
it a point about a sixth of an inch in length, pro- 
jecting as a tangent to the circumference. This 
was dipped in oil and thrown on a pond of wa- 
ter, and continued to revolve as the oil left the 
point for a great many minutes. The oil des- 
cends from die floating cork upon the water be- 
ing difiiised upon it without friction and perhaps 
without contact ; but its going off at the point so 
forcibly as to make that cork revolve in a con- 
trary direction seems analogous to the departure 
of the electric fluid from points. 

Can any thing similar to either of these hap- 
pen in respect to the earth's atmosphere, and 
give occasion to the breezes on the tops of moun- 
tains, which may be considered as points on thi 
earth's circumference ? 

PAIRT-RINGS. ' 

There is a phenomenon supposed to be electrio 
which is yet unaccounted for, I mean the fairy- 
rings, as they are called, so often seen on the 
grass. The numerous flashes of Ughtning which 
occur every summer are, I believe, generally dis- 
charged on the earth, and but seldom (if ever) 
from one cloud to another. Moist trees are the 
most frequent conductors of these flashes of 
lightning, and I am informed by purchasers of 
wood that innumerable trees are thus cracked 
and injured. At other times larger parts or 
prominences of clouds gi*adua]ly sinking as they 
move along, are discharged on ine moister parts 
of grassy plains. Now this knob or corner of a 
cloud in being attracted by the earth will become 
nearly cylindrical, as loose wool would do when 
drawn out into a thread, and will strike the 
earth with a stream of electricity perhaps two or 
ten yards in diameter. Now, as a stream of 
electricity displaces the air it passes through, it 
is plain no part of the grass can be burnt by it, ' 
but just the external ring of this cylinder where 
the grass can have access to the air, since with- 
out air nothing can be calcined. Tliis eiarth, af- 
ter having been so calcined, becomes a richer soil, 
and either funguses or a bluer gi*ass for many 
yeara mark the place. That lightning displaces 
the air in its passage is evinced by the loud crack 
that succeeds it, which is owing to the sides of 
the aerial vacuum clapping together when the 
lightning is withdrawn. That nothing will cal- 
cine without air is now well underotood from 
the acids produced in the burning of phlogistic 
substances, and may be agreeably seen by sus- 
pending a paper on an iron prong, and putting it 
into the centre of the blaze of an iron furnace ; 
it may be held there some seconds, and may be 
again withdrawn without its being burnt, if it 
be passed quickly into the flame, and out again 
through the external part of it which is ib con- 
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tact with the air. I know sofme elrcles of many 
ytfds diameter <^ this kind near ForemM*k, in 
L>erbyshire, which annually produce large white 
funguses and stronger grass, and have done so, 
I am informed, above thirty years. This 
increased fertility of the ground by calcination 
or charring, and its continuing to operate so 
many years, is w^ell worth the attention of the 
farmer, and shows the use of paring and burning 
new turf in agriculture, which produces its effect 
not so much by the ashes of the v^etable fibres 
as by charring the soil which adheres to them. 

Tnese situations, whether from eminence or 
from moisture, which were proper once to at- 
tract and discharge a thunder-cloud, are more 
liable again to experience the same. Hence many 
faiiy-rings are often seen near each other, either 
without intersecting each other, as I saw this 
summer in a garden in Nottinghamshire, or in- 
tersecting each other as described on Arthur's 
seat near Edinburgh, in the Edinb. Trans. Vol. 
II. p. a 



NOTE XIV.— BUDS AND BULBS. 

Where dwell my vegetative realms benvmb*d 
In buds imprison*df or in bulbs intomJb'd, 

Canto 1. 1. 459. 

A TREE is properly speaking a family or 
swarm of buds, each bud being an individual 
plant, for if one of these buds be torn or cut out 
and planted in the earth with a glass cup invert- 
ed over it to prevent its exhalation from being 
at first greater than its power of absorption, it 
will pi'^uce a tree similar to its parent ; each 
bud has a leaf which is its lungs, appropriated 
to it, and the' bark <^ the tree is a congeries of 
the roots of these individual buds, whence old 
hollow trees are often seen to have some bi*anches 
flourish with vigour after the internal wood is 
almost entirely decayed and vanished. Accord- 
ing to this idea Linneus has observed that trees 
and shrubs are roots above ground, for if a tree 
be inverted leaves will grow fi*om the i*oot-part 
and roots from the trunk-part. Phil. Bot. p. 
39. Heiice it appears that vegetables have two 
methods of propagating themselves, the ovipar- 
ous as by seeds, and the viviparous as by their 
buds and bulbs, and that the individual plants, 
whether firom seeds or buds or bulbs, are all an- 
nual productions like many kinds of insects as 
the silk- worm, the parent perishing in the au- 
tumn after having produced an embryon, which 
Ilea, in a torpid state during the winter, and is 
matured in the succeeding summer. Hence 
Liinneus names buds and bulbs the winter cra- 
dles of the plant or hybernacula, and might 
have given the same term, to seedst In warm 
climates few plants produce buds, as the vege- 
table life can be completed in one summer, and 
hence the hybernacle is not wanted ; in cold 
climates also some plants do not produce buds, 
asphiladelphus, frangula, viburnum, ivy, heath, 
wood-nightshade, rue, geranium. 

The bulb4 of plants are another kind of winter- 
cradle, or hybernacle, adhering to the descend- 
ing trunk, and are found in the perennial her- 
baceous plants which are too tender to bear the 
cold of the winter. Tlie production of these 
subterraneous winter lodges, is not yet perhaps 
clearly undei*stood, they have been distributed 
by Linneus according to their forms into scaly, 
solid, coated, and jointed bulbs, which how- 



ever does not elucidate their manner of produc- 
tion. As the buds of trees may be truly esteem- 
ed individual annual plants, their roots consti- 
tuting the bark of the trees, it follows that these 
roots (viz. of each individual bud) spread them- 
selves over the last year's bark, making a new bark 
over the old one, and thence descending cover with 
a new bark the old roots also in the same manner. 
A similar circumstance I suppose to happen in 
some herbaceous plants, that is, a new bark is 
annually produced over the old root, and thus 
for some years at least the old root or caudex in- 
creases in size, and puts up new stems. As these 
roots increase in size the central part I suppose 
changes like the internal wood of a tree and does 
not possess any vegetable life, and therefoje 
gives out no fibres or rootlets, and hence impears 
bitten off, as in valerian, plantain, and deviFs-bit. 
And this decay of the central part of the root I 
suppose has given, occasion to the belief of the 
root-fibres drawing down the bulb so much in- 
sisted on by Mr. Milne in his Botanical Dic- 
tionary, Art. Bulb. 

From the observations and drawings of various 
kinds of bulbous roots at different times of Uieir 
growth, sent me by a young lady of nice obser- 
vation, it appears probable that all bulbous roots 
properly so called perish annually in this cli- 
mate : Bi*adley, Miller, and the author of 
Spectacle de la Nature, observe that the tulip 
annually renews its bulb, for the stalk of the old 
fiower is found under the old dry coat but on the 
outside of the new bulb. This lai'ge new bulb 
is the flowering bulb, but besides this there are 
other small new bulbs produced between the 
coats of this large One but from the same caudex, 
(or circle from which the root-fibres spring ;) 
these small bulbs are leaf-bearing bulbs, and re- 
new themselves annually with increasing size 
till they bear flowers. 

Miss favoured me with the follow- 
ing curious experiment : She took a small tulip- 
root out of the earth when the green leaves were 
sufficiently high to show the flower, and placed 
it in a glass of water ; the leaves and flower soon 
withered and the bulb became wrinkled and soft, 
but put out one small side bulb and three bull^ 
beneath descending an inch into the water by 
processes from the caudex, the old bulb in some 
weeks entirely decayed ; on dissecting this mon- 
ster, the middle descending bulb was found by 
its process io adhere to the caudex and to the old 
flower-stem, and the side ones were separated 
from the flower-stem by a few shrivelled coats 
but adhered to the caudex. Whence she con- 
cludes that these last were off-sets or leaf-bulbs 
which should have been seen between the coats 
of the new flower-bulb if it had been left to 
grow in the eai*th, and that the middle one 
would have been the new flower-bulb. In some 
years (perhaps in wet seasons) the florists are 
said to lose many of their tulip-roots by a simi- 
lar process, the new leaf-bulbs being produced 
beneath the old ones by an elongation of the 
caudex without any new flower-bulbs. 

By repeated dissections she observes that the 
leaf-bulbs or off-sets of tulip, crocus, gladiolus, 
fritillary, are renewed in the same manner 'as 
the flowering-bulbs, contrary to the opinion of 
many writers ; this new leaf-bulb is foimed on 
the inside of the coats from whence the leaves 
grow, and is more or less advanced in size as 
the outer coats and leaves are more or less shri- 
velled. In examining tulip, iris, hyacinth, hare- 
bell, the new bulb was invariably found betujeen 
the flower-stem and the base or the innermost 
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\ni of those roots which had flowered, and tn- 
dMed btf the base of the innennoet leaf in those 
roots which had not flowered, in both cases ad- 
hering to the caudcx or fleshy circle from which 
the root-fibres spring. 

Hence it is probable that the bulbs of hyacinths 
are renewed annually, but that this is performed 
from the caudex within the old bulb, the outer 
coat of which does not so shrivel as in crocus 
and firitillary, and hence this change is not so 
apparent. But I believe as soon as the flower 
is advanced the new bulbs may be seen on dis- 
section, nor does the annual increase of the size 
of the root of cyclamen and of aletris capensis 
jBllitate against this annual renewal of them, 
•ince the leaf- bulbs or off-sets, as described above, 
are increased in size as they are annually re- 
newed. See note on orchis, and on anthox- 
anthum, in Part II. of this work. 



NOTE XV.— SOLAR VOLCANOES. 

Fram the deep craters of his realms of fire 
The whirling sun this ponderousjilanet hurVd, 

Camto II. 1. 14. 

Dr. Alexander Wilson, Professor of As- 
tronomy at Glasgow, published a paper in the 
Philosophical Transactions for 1774^ demonstra- 
ting that the spots in the sun's disk Bxe real ca- 
Tities, excavations through the luminous mate- 
rial, which covers the other parts of the sun*s 
surface. One of these cavities he found to be 
about four thousand miles deep and many 
times as wide. Some objections were made to 
thi" doctrine by M. De la Lande in the Memoirs 
of the French Academv for the year 1776, which 
however have been ably answered by Professor 
Wilson in reply to the Philos. Trans, for 1783. 
Keil observes, in his Astronomical Lectures, p. 
44. " We frequently see spots in the sun which " 
are larger and broader not only than Europe or 
Africa, but which even equal, if they do not ex- 
ceed, the siuiace of the whole terraqueous globe. ' ' 
Now that these cavities are made in the sun's 
bod V by a process of nature similar to our earth- 
quakes does not seem improbable on several ac- 
counts. 1. Because from this discovery of Dr. 
Wilson it appears that the internal parts of the 
eun ai*e not in a state of inflammation or of 
ejecting light, like the external part or luminous 
ocean which covers it ; and hence that a greater 
degree of heat or inflammation and consequent 
expansion or explosion may occasionally be pro- 
duced in its internal or dark nucleus. 2. Be- 
cause the solar spots or cavities lure frequently 
increased or diminished in size. 3. New ones 
are often produced. 4. And old ones vanish. 
5. Because there are brighter or more luminous 
parts of the sun's disk, called faculse by Scheiner 
and Hevelius, which would seem to be volca- 
noes in the sun, or, as Dr. Wilson calls them, 
" eructations of matter more luminous than 
that which covers the sun's surface." 6. To 
which may be added that all the planets added 
together with their satellites do not amount to 
more than one six hundred and fiftieth part of the 
mass of the sun accoi*ding to Sir Isaac Newton. 

Now if it cx>uld be supposed that the planets 
were originally thrown out of the sun by larger 
sun-quakes than those frequent qriies which oc- 
casion these spots or excavations^^ above men- 
tioned, what would happen? 1. According to 
the observations and opinion of Mr. Herschel 



the sun itself and all its planets are moving for- 
wards round some other centre with an un- 
known vek>dty, which may be of opake matter 
corresponding with the very ancient and gene» 
i*al idea of a chaos. Whence if a ponderous 
planet, as Saturn, could be supposed to be pro- 
jected from the sun by an explosion, the motion 
of the sun itself might be at the same time .dis- 
turbed in such a manner as to prevent the planet 
from falling again into it. 2. As the sun re- 
volves round its own axis its form must bo 
that of an oblate spheroid like the earth, and 
therefore a body projected from its surface per- 
pendicularly upwards from that surface would 
not rise perpendicularly from the sun's centre^ 
unless it happened to be projected exactly from 
either of its poles or from its equator. Whence 
it may not be necessary that a planet if thus 
projected from the sun by explosion should 
again fall into the sun. S. They would part 
from the sun's surface with the velocity with 
which that surface was moving, and with the 
velocity acquired by the explosion, and would 
therefore move round the sun in the same direc- 
tion in which the sun rotates on its axis, and 
perform elliptic orbits. 4. All the planets 
would move the same way round the sun, from 
this first motion acquired at leaving its surface, 
but their orbits would be inclined to each, other 
according to the distance of the part, where 
they were thrown out, from the sun's equator. 
Hence those which were ejected near the sun's 
equator would have orbits but little inclined to 
each other, as the primary planets ; the plain of 
all whose orbits are inclined but seven degrees 
and a half from each other. Others which wei-e 
ejected near the sun's poles would have much 
more eccentric orbits, as they would partake so 
much less of the sun's rotatory motion at the 
time they parted from his sunace, and would 
therefore be caiTied further from the sun by the 
velocity they had gained by the explosion which 
ejected them, and become comets. 5. lliey 
would all obey the same laws of motion in their 
revolutions round the sun ; this had been deter- 
mined by astronomers, who have demonstrated 
that they move through equal areas in equal 
times. 6. As their annual periods would de- 
pend on the height they rose by the explosion, 
these would differ in them all. 7. As their di- 
urnal revolutions would depend on one side of 
the exploded matter adhering more than the 
other at the time it was torn off by the explosion 
these would also differ in the different planets, 
and not bear any proportion to their annual pe- 
riods. Now as all these circumstances coincide 
with the known laws of the»planetary system, 
they serve to strengthen this conjecture. 

This coincidence of such a variety of circum- 
stances induced M. de Buffon to suppose that 
the planets were all struck off from the sun's 
surface by the impact of a large comet, such as 
approached so near the sun's disk, and with such 
amazing velocity in the year 1680, and is expect- 
ed to return in 2255. But Mr<- Buffon did not 
recollect that these comets themsdTes are only 
planefs with more eccentric orbits, and that 
therefore it must be asked, what had previously 
struck off these comets from the sun's body ^ 2. 
That if all these planets were struck off from the 
sun at the same time, they must have been so 
near as to have attracted each other, and have 
formed one mass. S. That we shall want new 
causes for separating the secondary planets from 
the primary ones, and must therefore look out 
for some otner agent, as it does not appear how 
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the impulse of a comet could have made one 
planet roll round another at the time they both 
of them were driven off from the surface of the 
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If it should be asked, why new planets are not 
frequ^itlv ejected from the sun ? it may be an- 
sweiredy that after many large earthquakes many 
Tanti are left for the elastic vapours to escape, 
and hwioe, by the present appearance of the sur- 
Ihee'cf our earth, earthquakes prodigiously 
ltig«r than any recorded in history have existed, 
tlM tame circumstances may have affected the 
sun, on whoae surface there are appearances of 
-volcanoes, as described above. Add to this, that 
Bome oi the comets, and even the georgium sidus, 
may, tme ought we know to the contrary, have 
been emitted from the sun in more modem days, 
and hare been diverted from their course, and 
thus prevented from returning into the sun, hy 
tlMir approach to some of the older planets, 
whioh n tioniewhat countenanced by the opinion 
sereral philosophers have maintained, that the 
auantlty of matter of the sun has decreased. Dr. 
Halley observed, that by comparing the propor- 
tion which the periodical time of the moon bore 
to that of the sun in former times, with the pro« 
portion between them at present, the moon is 
found to be somewhat accelerated in respect to 
the sun. Pembertou's View of Sir Isaac New- 
ton, p. 247. And so large is the body of this 
mighty luminary, that all the planets thus 
thrown out of it would make scarce any percep- 
tible diminution of it, as mentioned above. The 
cavity mentioned above, as measured by Dr. 
Wilson of 4000 miles in depth, not penetrating 
an hundredth part of the sun's semi-diameter ; 
and yet, as its width was many times greater 
than ita depth, was large enough to contain a> 
greater bodfy than our terrestrial world. 

I do not mean to conceal, that from the laws 
of gravity unfolded by Sir Isaac Newton, sup- 
posing tiie sun to be a sphere, and to have no 
progressive motion, and not liable itself to be dis- 
turbed by the supposed projection of the planets 
from it, that such planets must return into the 
sun. The late Rev. William Ludlam, of Lei- 
oest^, whose genius never met with reward 
equal to its merits, in a letter to m<f, dated Jan. 
1787, after having shown, as mentioned above, 
that planets so prqjected ft*ora the sun would re- 
turn to it, adds, ** That a body as large as the 
moon so projected, would disturb the motion of the 
earUi in its orbit, is certain ; but the calculation 
of such disturbing forces is difficult. The body 
in some circumstances might become a satellite, 
and both move round their common centre of 
gravity, and that centre be carried in an annual 
svbit round the sun. '* 

TImts are other circumstances which might 
have concurred at the time of such supposed ex- 
plosions, which would render this idea not im- 
possible. 1. The planets might be thrown out 
of the sun at the time the sun itself was rising 
from chaos, and be attracted by other suns in 
their vidnity rising at the same time out of 
chaos, which would prevent them from retum- 
ing into the sun. 2. The new planet in its 
course op ascent from the sun, might explode 
and eject a satellite, or perhaps more than one, 
and thus by its course being affected might not 
return into the sun. S. If more planets were 
ejected at the same time from the sun, they 
might attract and disturb each other's course at 
the time they left the body of the sun, or verv 
soon afterwards, when they would be so much 
nearer each other- 



NOTE XVI CALCAREOUS EARTH. 

While ocean wrajrp^d itmku azure robe. 

Canto II. 1. S4. 

From having observed that many of the high- 
est mountains of the world consist of lime-stone 
replete with shells, and that these mountains 
bear the marks of having been lifted up by sub- 
terraneous fires from the interior parts of the 
globe ; and as lime-stone replete with sheUs is 
found at the bottom of many of our deepest mines, 
some philosophers have concluded that the nu- 
cleus of the earth was for many ages covered 
with water which was peopled with its adapted 
animals ; that the shells and bones of these an- 
imals in a long series of time produced solid 
strata in the ocean surrounding the original 
nucleus. 

These strata consist of the accumulated ex- 
uvise of shell-fish, the animals perished age after 
age, but their shells remained, and in progres- 
sion of time mroduced the amazing quantities of 
lime-stone which almost cover the earth. Other 
marine animals called coralloids raised walls 
and even mountains by the congeries of their 
calcareous habitations ; these perpendicular co- 
ralline rocks make some parts of the Southern 
Ocean highly dangerous, as appears in the jour- 
nals of Capt. Cook. From contemplating the 
immense strata of lime-stone, both in respect to 
their extent and thickness, formed from these 
shells of animals, philosophers have been led to 
conclude, that much of the water of the sea has 
been converted into calcareous earth by passing 
through their organs of digestion. The forma- 
tion of calcareous earth seems more particularly 
to be an animal process as the formation of clay 
belongs to the vegetable economy ; thus the 
shells of crabs and other testaceous fish are an- 
nually reproduced from the mucous membrane 
beneath ^hem ; the shells of eggs are first a mu- 
cous membrane, and the calculi of the kidneys 
and those found in all other parts of our system 
which sometimes contain calcareous earth, seem, 
to originate from inflamed mepnbranes; the 
bones themselves consist of calcareous earth 
united with the phosphoric or animal acid, which 
may be separated by dissolving the ashes of cal«> 
cined bones in the nitrous acid ; the various se- 
cretions of animals, as their saliva and urin^ 
abound likewise with calcareous earth, as ap- 
pears by the incrustations about the teeth and 
the sediments of urine. It is probable that an- 
imal mucus is a previous process towards the 
formation of calcareous earth ; and that all the 
calcareous eailh in the world which is seen in 
lime-stones, marbles, spars, alabasters, marls, 
(whioh make up the greatest part of the earth's 
crust, as fiir as it has yet been penetrated,) have 
been formed originally by animal and vegetable 
bodies from the mass of water, and that by 
these means the solid part of tiie terraqueous 
globe has perpetually been in an increasing 
state, and the water perpetually in a decreas* 
ing one. 

After the mountains of shells and other recre- 
ments of aquatic animals were elevated above 
the water the upper heaps of them were gradu- 
ally dissolved by rains and dews, and oozing 
through were either perfectly crystallized in 
smaHer cavities and formed calcareous spar, or 
were imperfectly crystaUized on the roofs of 
larger cavities and produced stalactites or 
mixing with ether undissolved shells beneath 
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them formed marbles, which were more or less 
erysUllized and more or less pure ; or lastly, 
after being dissolved, the water was exhaled 
from them in such a manner that the external 
parts became solid, and forming an arch prevent- 
ed the internal parts from approaching each other 
■o near as to become solid, and thus chalk was 
produced. I have specimens of chalk formed at 
the root of several stalactites, and in their cen- 
tral parts : and of other stalactites which are 
hollow like quills from a similar cause, viz. 
from the external part of the stalactite hardening 
first by its evaporation, and thus either attract- 
ing the intemid dissolved paHicles to the crust, 
•r preventing them from approaching each other 
so as to form a solid body. Of these I saw 
many hanging from the arched roof of a cellar 
nnder the high street in Edinbui^h. 

If this dissolved lime-stone met with vitriolic 
acid it was converted into alabaster, parting at 
the same time with its fixable air. If it met 
with the fluor acid it became fluor ; if with the 
siliceous acid, flint ; and when mixed with clay 
and sand, or either of them, acquires the name 
of marl. And under one or other of these forms 
composes a great part of the solid globe of the 
eartn. 

Another mode in which lime-stone appears is 
in the form of round granulated particles, but 
slightly cohering together; of this kind a bed 
extends over Lmcoln heath, perhaps twenty 
miles long by ten wide. The form of this cal- 
careous sand, its angles having been rubbed off, 
and the flatness of its bed, evince that that part 
of the country was so formed under water, 
the particles of sand having thus been rounded, 
like aJl other rounded pebbles. This round form 
of calcareous sand and of other larger pebbles is 
produced under water, partly bv their being 
more or less soluble in water, and hence the an- 
gular parts become dissolved, first, by their ex- 
posing a larger surface t« the action of the men- 
struum, and secondly, from their attritiop against 
each other by the streams or tides, for a great 
length of time, successively as they were col- 
lected, and perhaps when some of them had not 
acquired their hardest state. 

This calcareous sand has generally been called 
ketton-stone and believed to resemble the spawn 
of fish, it has acquired a form so much rounder 
than siliceous sand from its being of so much 
softer a texture and also much more soluble in 
water. There are other soft calcareous stones 
called tupha which are deposited from water on 
mosses, as at Matlock, firom which moss it is 
probable the water may receive something 
which induces it the readier to part with its 
earth. 

In some lime-stones the living animals seem 
to have been buried as well as their shells dur- 
ing some great convulsion of nature, these shells 
contain a black coaly substance within them, in 
others some phlogiston or volatile alkali from 
the bodies of the dead animals remains mixed 
with the stone, which is then called liver-stone 
as it emits a sulphurous smell on being stiuck, 
and there is a stratum about six inches thick ex- 
tends a considerable way over the iron ore at 
Wingerworth near Chesterfield in Derbyshire, 
which seems evidently to have been formed 
from the shells of fresh-water muscles. 

There is however another source of calcareous 
earth besides the aquatic one above described, 
and that is from the recrements of land animals 
and v^etables as found in marls, which con- 
sist or various mixtures of calcareous earth, 



sand, and elav, all o( them perhaps principally 
from VH^etable origin. 

Dr. Hutton is of opinion that the rocks of 
marble have been softened by fire into a fluid 
mass, which he thinks under immense pressure 
might be done without the escape of their car- 
bonic acid or fixed air. £dinb. Transact. Vol. 
I. If this ingenious idea be allowed it mieht 
account for the purity of some white marbles, 
as during their nuid state there might be time 
for their partial impurities, whether from the 
bodies of the aniraab which produced the shells, 
or from other extraneous matter, either to sub- 
lime to the uppermost part of the stratum or to 
subside to the lowermost part of it. As a con- 
firmation of this theory or Dr. Hutton's it may 
be added that some calcareous stones are found 
mixed with lime, and have thence lost a part of 
their fixed air or carbonic gas, as the bath-stone, 
and on that account hardens on being exposed 
to the air, and mixed with sulphur produces 
calcareous liver of sulphur. Falconer on Bath- 
water, Vol. I. p. 156, 257. Mr. Monnet found 
lime in powder in the mountains of Auvergne, 
and suspected it of volcanic origin. Kirwan*s 
Min. p. 22, 



NOTE XVII.-.MORASSES. 

Gnomes ! you then taught transuding dews to pass 
Thrmtgh ttme-faWn woods, and root-4mwove morass. 

Canto II. 1. 115. 

Where woods have repeatedly, grown and 
perished morasses are in process or time produc- 
ed, and bv their long roots fill up the interstices 
till the whole becomes for many yards deep a 
mass of v^etation. This fact is curiously veri- 
fied by an account given many years ago by the 
Earl of Cromartie, of which the following is a 
short abstract. 

In the year 1651 the Earl of Cromartie being 
then nineteen years of age saw a plain in the 
parish of Lockbum covered over with a firm 
standing wood, which was so old that not only 
the trees bad' no green leaves upon them but the 
bark was totally thrown off, which he was there 
informed by the old countrymen was the uni- 
versal manner in which fir- woods terminated, 
and that in twenty or thirty years the trees 
would cast themselves up by the roots. About 
fifteen years after he had occasion to travel the 
same way and observed that there was not a 
tree nor the appearance of a root of any of them ; 
but in their place the whole plain where the 
wood stood was covered with a flat green moss 
or morass, and on asking the country people 
what was become of the wood, he was informed 
that no one had been at the trouble to carry it 
away, but that it had all been overturned by the 
wind, that the trees lay thick over each other, 
and that the moss or bog had overgrown the 
whole timber, which they added was occasioned 
by the moisture which came down from the 
high hills above it and stagnated upon the plalu; 
and that nobody could yet pass over it, which 
however his Lordship was so incautious as to 
attempt and slipt up to the arm-pits. Befinre 
the year 1699 that whole piece of ground was 
become a solid moss wherein the peasants thai 
dug turf or peat, which however was not yet of 
the best sort. Philos. Trans. No. SSO. Abridg. 
Vol. V. p. 272. 

Morasses in great length of time undeiigo va- 
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riety of changes, first by elatriation, and after- 
waras by fermentation, and the omiaequent heat. 
1. By water perpetaally oozing^ through thtmthe 
most soluble parts ai*e nrst washed away, as the 
essential salts, these together with the salts from 
animal recrements are carried down the rivers 
into the sea, where all of them seem to decom- 
pose each other except the marine salt. Hence 
the ashes of peat contain little or no vegetable 
alkali, and are not used in the countries, where 
peat constitutes the fiiel of the lower people, for 
the panose of washing linen. The second thing 
which is always seen oozing ffom morasses is 
ircm in solution, which produces chalybeate 
springs, from whence depositions of ochre and 
varie^ of Iron ores, llie third elutriation 
seems to consist of vegetable acid, which by 
means unknown appears to be converted into 
all other acids. 1. Into marine and nitrous 
acids as mentioned above. 8. Into vitriolic acid 
which is found in some morasses so plentifully 
MS to preserve the bodies of animals from putre- 
fiaction which have been buried in them, and this 
acid carried away by rain and dews, and meet- 
ing with calcareous earth produces gypsum or 
alabaster, with clay it produces alum, and de- 
prived of its vital air produces sulphur. 8. 
Iluor acid which being washed away and meet- 
ing with calcareous earth produces finor or cubic 
spar. 4. The siliceous acid which seems to have 
been disseminated in great quantity either by 
solution in water or by solution in air, and ap- 
pears to have produced the sand in the sea unit- 
ing with calcareous earth previously dissolved in 
that element, from which were afterwards 
formed some of the grit-stone rocks by means 
of a siliceous or calcareous cement. By its 
union with the calcareous earth of the morass 
other strata of siliceous sand have been produc- 
ed ; and by the mixture of this with clay and 
lime arose the beds of marl. 

In other circumstances, probably where less 
moisture has prevailed, morasses seem fb have 
undergone a rermeiftation, as other vegetable 
matter, new hay for instance, is liable to do 
from ihe great quantity of sugar it contains. 
From the great heat thus produced in the lower 
parts of immense beds of morass the phlogistic 
part, or oil, or asphaltum, becomes distilled, and 
lisinff into higher strata becomes again condensed 
fbrmmg coal beds of greater or less purity accord- 
ing to Uieir greater or less quantity of iimamma- 
Ue matter ; at the same time the clay beds be- 
come purer or less so, as the phlogistic part is 
more or less completely exhaled from them. 
Though coal and clay are frequently produced in 
this manner, yet I have no doubt but that they 
are likewise often produced by elutriation ; in 
situations on declivities the clay is washed away 
down into the vallevs, and the phlogistic part or 
jooal left behind; this circumstance is seen in 
many valleys near the beds of rivers, which are 
covered recently by a whitish impure clay, called 
water-clay. See note XIX. XX. and XXIII. 

Lord Cromartie has furnished another curi- 
ous observation on morasses in the paper above 
referred to. In a moss near the town of Elgin 
in Murray, though there is no river or water 
which communicates with the moss, yet for 
three or four feet of depth in the moss there are 
little shell-fish resembling oysters with living 
fish in them in great quantities, though no such 
fish are found in the adjacent rivers, nor even in 
the water pits in the moss, but only in the solid 
substance of the moss. This cunous fact not 
only accounts for the shells sometimes found on 
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the surface of coals, and in the clay above them, 
but also for a thin stratum of sheUs which some- 
times exists over iron- ore. 



NOTE XVIII IRON. 

Cold wavety immerged, the flowing mass congeal, 
And turn to adamant the hissing steel, 

Cakto II. 1. 191. 

As iron is formed near the surface of the earth, 
it becomes exposed to streams of water and of 
air more than most other metallic bodies, and. 
th Ace becomes combined with oxygene, or vital 
air, and appears very frequently in its c»lciform 
state, as in variety of ochres. Manganese, and 
zinc, and sometimes lead, are also found near 
the surface of the earth, and on that account be- 
come combined with vital air, and are exhibited 
in their calciform state. 

The aviditv with which iron unites with oxy- 
gene, or vital air, in which process much heat is 
given out from the combining materials, is 
shown by a curious experiment of M. Ingen- 
houz. A fine iron vrtre twisted spirally is fixed 
to a cork, on the point of the spire is fixed a 
match made of agaric dipped in solution of nitre ; 
the match is then ignited, and the wire with the 
cork put immediately into a bottle full of vital 
air, the match first bums vividly, and the iron 
soon takes fire an4 consumes with brilliant 
sparks till it is reduced to small brittle globules, 
gaining an addition of about one third of its 
weight by its union with vital air. Anuales de 
Chymie. Traite de Chymie, par Lavoisier, c. iii« 

STEEL. 

It is probably owing to a total deprivation of 
vital air which it holds with so great avidity, 
that iron on being kept many hours or days in 
Ignited charcoal becomes converted into steel, 
and thence acquires the faculty of being welded 
when red hot long before it melts, and also the 
power of becoming hard when immersed in cold 
water; both which I suppose depend on the 
same cause, that is, on its being a worse con- 
ductor of heat than other metals; and hence 
the surface both acquires heat much sooner, and 
loses it much sooner, than the internal parts of 
it, in this circumstance resembling glass. 

When steel is made very hot, and suddenly 
immerged in very cold water, and moved about 
in it, the surface of the steel becomes cooled first, 
and thus producing a kind of case or arch over 
the internal part, prevents that internal part 
from contracting quite so much as it otherwise 
would do, whence it becomes brittler and harder, 
like the glass-drops called Prince Rupert's drops, 
which are made by dropping melted glass into 
cold water. This idea is countenanced by the cir- 
cumstance that hardened steel is specifically light- 
er than steel which is more gradually cooled. 
(Nicholson's Chemistry, p. SIS.) Why the 
brittleness and hardness of^ steel or glass should 
ke<n» pace or be companions to each other may be 
difficult to conceive. 

When a steel spring is forcibly bent till it 
break, it requires less power to bend it through 
the first incn than the second, and less through 
the second than the third ; the same I suppose 
to happen if a wire be distended till it break by 
hanging weights to it ; this shows that th^ par- 
ticles may be forced from each other to a small 

M 
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distance by less power, than is necessary to make 
them recede to a greater distance ; in tliis cir- 
cumstance perhaps the attraction of cohesion 
diiFers from tlut of gravitation, wliich exerts its 
power inversely as tiie souares of the distance. 
Hence it appears, that if the innermost particles 
of a steel bar, by cooling the external suiface 
first, are kept from approaching each other so 
iietu4y as they otherwise would do, that they 
become in the situation of the particles on the 
convex side of « bent spring, and cannot be 
forced fiirther from each other except by a greater 
power than would have been necessary to have 
made them recede thus far. And secondly, that 
if they be forced a little farther from each other 
they separate ; this maybe exemplified by laying 
two magnetic needles parallel to each other, the 
contrary pedes together, then di'awing them 
loneptudinally from each other, they will slide 
with small force till they b^in to separate, and 
will then require a stronger force to really sep- 
arate them. Hence it appears, that hardness 
and brittleness depend on the same circum- 
stance, that the particles are removed to a great- 
er distance from each other, and thus resist any 
power more forcibly which is applied to displace 
them farther, this constitutes hardness. And 
secondly, if they are displaced by such applied 
force they immediately separate, and this con- 
stitutes brittleness. 

Steel may be thus rendered too brittle for 
many purposes, on which account artists have 
means of softening it again, by deposing it to 
certain degrees of heat, tor the construction of 
different kinds of tools, which is caUed temper- 
ing it. Some artists plunge large tools in vei*y 
C(ud water as soon as they are completely igni- 
ted, and moving them about, take them out as 
soon as they cease to be luminous beneath the 
water; they are then rubbed quickly with a 
file or on sand to clean the surface, the heat 
which the metal still retains soon begins to pro- 
duce a succession of colouins ; if a hard temper 
be required, the piece is dipped again and stirred 
about in cold water as soon as the yellow tinge 
appears, if it be cooled when the purple tinge 
appears it becomes fit for gravers' tools used in 
working upon metals ; if cooled while blue it is 
proper for springs. Nicholson's' Chemistry, 
p. SIS. Keir's Chemical Dictionary. 

MODERN PRODUCTION OF IKON. 

The recent, production of iron is evinced from 
the chalybeate waters which flow from morasses 
which lie upon gravel-beds, and which 'must 
therefore have produced iron after those gravel- 
beds were raised out of the sea. On the south 
side of the road between Cheadle and Okey- 
moor in Staffordshire, yellow stains of iron are 
seen to penetrate the gravel from a thin morass 
on its surface. There is a fissure eight or ten 
feet wide, in a gravel-bed on the eastern side of 
the hollow road ascending the hill about a mile 
from Trentham in Staffordshire, leading toward 
Drayton in Shropshire, which fissure is filled 
up with nodules of iron ore. A bank of sods is 
now raised against this fissure to prevent the 
loose iron nodules from falling into the turn- 
pike road, and thus this natural curiosity is at 
jgresent concealed from travellers. A similar 
nssure in a bed of marl, and filled up with iron 
nodules and with some large pieces of flint, is 
seen on the eastern side of the hollow road as- 
cending the hill from the turnpike house about 
a mile from Derby in the road towards Burton. 



And another such fissure filled with inm nodes, 
appears about half a mile from Newton- Solney 
in Derbyshire, in the road to Burton, near the 
summit of the hiU. These collections of iron 
and of flint must have been produced posterior 
to the elevation of all those hills, and were thence 
evideutlv of vegetable or animal origin. To 
which should be added, that iron is found in 
general in beds either near the surface of the. 
earth, or stratified with clay, coals, or argillace- 
ous grit, which are themselves productions of 
the modem world, that is, from the recrements 
of vegetables and air-breathing animals. 

Not only iron but manganese, calamy, and 
even copper and lead, appear in some instances 
to have been of recent production. Iron and 
manganese are detected in all vegetable produc- 
tions, and it is probable other metallic bodies 
might be found to exist in vegetable or animal 
matters, if we had tests to detect them in very 
minute quantities. Manganese and calamy are 
found in beds like iron near the surface of the 
earth, and in a odciform state, which counte- 
nances their modem production. The recent 
production of calamy, one of the ores of zinc, 
appears from its frequently incrusting calcare- 
ous spar in its descent from the surface of the 
earth into the uppermost fissures of the lime- 
stone mountains of Derbyshire, That the cal- 
amy has been carried by its solution or diffusion 
in water into these cavities, and not by its a&m. 
cent from below in form of steam, ^s evinced 
from its not only forming a crust over the dog- 
tooth spar, but by its anerwards dissolving or 
destroying the sparry crystal. I have speci- 
mens of calamy in the foim of dogtooth spai*, 
two inches high, which are hollow, and stand 
half an inch above the diminished sparry crystal 
on which they were formed, like a sheath a 
great deal too big for it ; this ^eems to show, 
that this process was carried on in water, other- 
wise after the calamy had incrusted its spar, and 
dissolved its surface, so as to form a hollow cav- 
ern over it, it could hot act further upon it ex- 
cept by thti interposition of some medium. As 
these spars and csdamy are formed in the fis-' 
sures of mountains they must both have been 
formed after the elevations of those mountains. 

In respect to the recent production of copper, 
it was before observed in note on Canto II. 
1. 398, that the summit of the ^it-stone moun- 
tain at Hawkstone in Shropshire, is tinged with 
copper, which from the appearance of the blue 
stains seems to have descended to the parts of 
the rock beneath. I have a calciform ore of cop- 
per consisting of the hollow crusts of cubic cells, 
which has evidently been formed on crystals of 
fluor, which it has eroded in the same manner 
as the calamy erodes the calcareous crystals, 
from whence may be deduced in the same man- 
ner, the aqUeous solution or diffusion, as well 
as the recent production of this calciform ore of 
copper. 

Lead in small quantities is sometimes found 
in the fissures of coal beds, which fissures are 
previously covered with spar ; and sometimes in 
nodules of iron-ore. " Of the former I have a 
specimen from near Caulk in Derbyshire, and 
of the latter from Colebrook Dale in Shrop- 
shire. Though all these facts show that some 
metallic bodies are formed from vegetable or 
animal recrements, as iron, and perhaps man- 
ganese and calamy, aJl which are found near the 
surface of the earth ; yet as the other metals are 
found only in fissures of rocks, which penetrate 
to unknown depths, they may be whoUy or in 
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part produced by ascending steams from sub- 
terraneous fires, as mentioned in note on Canto 
II. 1. S98. 

SEFTARIA OF IRON-STONE. 

Over some lime works at Walsall in Stafford- 
8hii*ei I observed some years a^^o a stititum of 
iron earth about six inches thick, full of very 
large cavities ; these cavities were evidently pro- 
duced when the material passed from a semi- 
fluid state into a solid one ; as the frit of the 
potters, or a mixture of clay and water is liable 
to crack in drying ; which is owing to the fur- 
ther contraction of the inteimal part, after the 
crust has become hard. These hollows are liable 
to receive extraneous matter, as I believe gyp- 
sum, and sometimes spar, and even lead ; a cu- 
rious specimen of the last was presented to me 
by Mr. Darby of Colebrook Dale, which con- 
tains in its cavity some ounces of lead-ore. But 
there are other septaria of iron-stone which seem 
to have had a very different origin, their cavities 
having been formed in cooling or congealing 
from an ignited state, as is ingeniously deduced 
bv Dr. Iiutton from their internal structure. 
Edinb. Transact. Vol. I. p. 246. The volcanic 
origin of these cm*ious septaria appears to me to 
be nirther evinced from their form and the places 
where they are found. They consist of oblate 
spheroids, and are found in many parts of the 
earth totally detached from the beds in which 
they lie, as at East- Lothian in Scotland. Two 
of these, which now Ije before me, were found 
with many others immersed in argillaceous shale 
or shiver, surrounded by broken lime-stone 
mountains at Bi*adbourfi near Ashbourn, in 
.Derbyshire, and were presented to me by Mr. 
Buxton, a gentleman of that town. One of 
these is about fifteen inches in its equatorial 
diameter, and about six inches in its polar one, 
and contains beautiful star-like septai'ia incinist- 
ed, and in part filled with calcai'eous spar. The 
other is about eight inches in its equatorial diam- 
eter, and about foui* inches in its polar diameter, 
and is quite solid, but shows on its internal sm*- 
foce marks of different colours, as if a beginning 
separation had taken place. Now as these sep- 
taria contain fifty per cent, of iron, according to 
Dr. Hutton, they would soften or melt into a 
semi-fluid globule by subteiTaneous fire by less 
heat than the lime-stone in their vicinity ; and 
if t^ey were ejected through a hole or fissure 
would gain a circular motion along with their 
pi*ogi'e8sive one by their greater ft'iction or ad- 
hesion to one side of the hole. This whirling 
motion would produce the oblate spheroidical 
form which they possess, and which as far as I 
know can not in any other way be accounted 
for. They would then harden in the air as 
they rose into the colder parts of the atmosphere, 
and as they descended into so soft a material as 
shale or shiver, their forms would not be injured 
. in their fall ; and their presence in materials so 
different from themselves becomes accounted for. 

About the tropics of the large septarium above 
mentioned, are circular eminent lines, such as 
might have been left if it had been coarsely turn- 
ed in a lath. These lines seem to consist of fluid 
matter, which seems to have exsuded in circular 
zones, as their edges appear blunted or retract- 
ed ; and the septarium seems to have split easier 
in such sections parallel to its equator. Now as 
the cinist would first begin to harden and cool 
after its ejection in a semifluid state, and the 
equatorial diameter would become gradually en- 
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larged as it rose in the air ; the internal parlb 
being softer would slide beneath the polar cioist, 
which might crack and permit paii; of the semi- 
fluid to exsude, and it is probable the adhesion 
would thus become less in sections parallel to the 
equator. Which further confimis this idea of 
the production of these curious septaria. A new- 
cast cannon ball red-hot with its crust only solid, 
if it were shot into the air would probably burst , 
in its passage ; as it would consist of a more fluid 
material than these septaria ; and thus by dis- 
charging a shower of liquid iron would produce 
more dreadful combustion, if used in war, than 
could be effected by a ball, which had been cooled 
and was heated again : since in the latter case 
the ball could not have its internal parts made 
hotter than the crust of it, without first losing 
its form. 



NOTE XIX.— FLINT. 

Trmmnute to glittering JlirUs her chaUcif laiLds, 
Or sink on oceaiCs bed in countless savks. 

Canto II. 1. 217. 

1. SILICEOUS ROCKS. 

The great masses of siliceous sands whichlie 
in rocks upon the beds of lime-stone, or which 
are stratified with clay, coal, and iron-ore, are 
evidently produced in the decomposition of vege- 
table or animal matters, as explained in the note 
on morasses. Hence the impressions of vegeta- 
ble roots, and even whole trees are often found in 
sand-stone, as well as in coals andiron-ore. In 
these sand-rocks both the siliceous acid and the cal- 
careous base seem to be produced from the materi- 
als of the morass ; for though the presence of 
a siliceous acid and of a calcareous base have not 
yet been separately exhibited from flints, yet from 
the analogy of flint to fluor, and gypsum, and 
marble, and from the conversion of the latter 
into flint, there can be little doubt of their ex- 
istence. 

These siliceous sand-rocks are either held to- 
gether by a siliceous cement, or have a gi'eater or 
less portion of clay in them, which in some acts 
as a cement to the siliceous crystals, but in others 
is in such great abundance that in burning them 
they become an Imperfect porcelain, and are then 
used to repair the roads, as at Chesterfield in 
Derbyshire ; these are called ai^illaceous grit 
by Mr. Kirwan. In other places a calcareous 
matter cements the crystals together; and in. 
other places the siliceous crystals lie in loose 
strata under the marl in the form of white 
sand: as at Normington about a mile from 
Derby. 

The lowest beds of siliceous sand-stone pro- 
duced from morasses seem to obtain their acid 
from the morass, and their cidcareous base from 
the lime-stone on which it rests. These beds 
possess a siliceous cement, and from their greater 
purity imd hardness are used for coarse grindiug- 
stones and scythe-stones, and are situated on 
the edges of lime-stone countries, having lost 
the other strata of coals, or clay, or iron, 
which were originally produced above them. 
Such are the sand-rocks incumbent on lime- 
stone near Matlock, in Derbyshire. As these 
siliceous sand-rocks contain no marine produc- 
tions scattered amongst them, they appear to 
have been elevated, torn to pieces, aiid many 
fragments of them scattered over the adjacent 
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fwintry by exolotiioiis, from fires within the 
morass from wnieli they have been formed ; and 
which dissipated every things inflammable alM>vc 
and beneath themf except some stains of iron, 
with which they are in some places spotted. If 
tiiese sand roclu had lieen accumulated beneath 
the sea, and elevated along with the beds of lime- 
stone on which they rest, some vestiges of marine 
shells either in their siliceous or calcareous state 
must have been discerned amongst them. 

8* SILICEOUS TREES. 

In many of these sand rocks are found the im- 
pressions of vegetable roots, which seem to have 
been the most unchangeable narts of the plant, 
as shells and shark's teeth are round in chalk-beds 
from their being the most unchangeable parts 
of the animal. In other instances the wood it- 
self is penetrated, and whole trees converted in- 
to flint ; specimens of which I have by me, from 
near Coventry, and from a gravel-pit in Shrop- 
shire near Cliild's Archald into the road to 
Drayton. Other polished specimens of vegeta- 
ble flints abound in the cabinets of the curious, 
which evidently show the concentric circles of 
woody fibres, and their interstices filled with 
whiter siliceous matter, with the branching o£f of 
the knots when cut horizontally, and the paral- 
lel lines of wood when cut longitudinally, with 
uncommon beauty and variety. Of these I pos- 
sesa some beautiful specimens, which were pre- 
sented to me by the Earl of Uxbridge. 

The colours of these siliceous vegetables are 
generally brown, from the iron, I suppose, or 
manganese, which induced them to crystallize or 
to fi^e moi*e easily. Some of the cracks of the 
wood in drying are filled with white flint or cal- 
cedony, and others of them remain hollow, lin- 
ed with innumerable small crystals tinged with 
iron, which I suppose had a share in converting 
their calcareous matter into siliceous crystals, 
because the crystals called Peak-diamonds are 
always found bedded in an ochreous earth ; and 
those called Bristol-stones are situated on lime- 
stone coloured with iron. Mr. F. Fi*ench pre- 
sented me with a congeries of siliceous crystals, 
which he gathered on the crater (as he supposes) 
of an extinguished volcano at Cromach Water in 
Cumberland. The crystals arc about an inch high 
in the shape of dogtooth or calcareous spar, co- 
vered with a dark reiTuginous matter. The bed 
on which they rest is aboq^aninch in thickness, 
and is stained with iron on its under-surface. 
This curious fossil shows the transmutation of 
calcarpous earth into siliceous, as much as the 
siliceous shells which abound in the cabinets of 
the curious. There may some time be discover- 
ed in this age of science, a method of thus im- 
pregnating wood with liquid flint, which would 
produce pillars for the support, and tiles for the 
covering of houses, which would be uninflam- 
mable and endure as long as the earth beneath 
them. 

That some siliceous productions have been in 
a fluid state without much heat at the time of 
their formation appears from the vegetiible flints 
abovB described not having quite lost their or- 
ganized appearance ; from shells, and coralloids, 
and entrochi being converted into flint without 
losing their fonn ; from the bason of cakedony 
Giesar in Iceland ; and from the experiment 
of Mr. Bergman, who obtained thirteen regu- 
lar formed crystals by suffering the powder of 
quartz to remain in a vessel with fluor acid for 
two yeairs ; these crystals were about the size of 



small peasf, and were not so hard as quartz. 
Opusc de Terra Silicea, p. ;13. Mr. Achard 
procured both calcareous and siliceous cr^'s- 
tals, one from calcareous eaith, and the other 
from the earth of alum, both dissolved in water 
impr^nated with fixed air ; the water filtrat- 
ing very slowly through a porous bottom of 
baked my. See Jounial de Physique, for 
January, 1778. • 

S. AGATES, ONYXES, SCOTS-PEBBLES. 

In small cavities of these sand-rocks, I am in- 
formed, the beautiful siliceous nodules are found 
which are called Scots-pebbles ; and which on be- 
ing cut in different directions take the names of 
agates, onyxes, sardonyxes, &c according to the 
colours of the lines or strata which they exhibit. 
Some of the nodules are l\ollow and filled with 
crystals, others have a nucleus of less compact 
siliceous matter which is generally white, sur- 
rounded with many concentric strata coloured 
with iron, and other alternate strata of white 
afate or calcedony, sometimes to the number of 
thirty. 

I think these nodules bear evident marks of 
their having been in perfect fusion by either 
heat alone, or by water and heat, under great 
pressure, according to the ingenious theory of 
Dr. Hutton ; but 1 do not imagine, that they 
were injected into cavities from materials from 
without but that some vegetables or parts of 
vegetables containing more iron or mai^nese 
than others, facilitated the complete msion, 
thus destroying the vestiges of vegetable organi- 
zation, which were conspicuous m the siliceous 
trees above mentioned. Some of these nodules 
being hollow and lined with crystals, and others 
containing a nucleus of white siliceous matter of 
a looser texture, show they were composed of 
the materials then existing m the cavity ; which 
consisting before of loose sand, must take up less 
space when fused into a solid mass. 

These siliceous nodules resemble the nodules 
of iron-stone mentioned in note on Canto II. 1. 
183, in respect to their possessing a great num- 
ber of concentric spheres coloured generally with 
iron, but they differ in this circumstance, that 
the concentric spheres generaflv obey the form* 
of the external crust, and in their not possessing 
a chalybeate nucleus. The stalactites formed on 
the roofs of caverns are often coloured in con- 
centric strata, by their coats being spread over 
each other at different times ; and some of them, 
as the cupreous ones, possess great beauty from 
this formation ; but as these are necessarily 
more or less of a cylindrical or conic form, the 
nodules or globular flints above described cannot 
have been constructed in this manner. To. 
what law of nature then is to be referred the 
production of such numerous concentric spheres ? 
1 suspect to the law of congelation. 

When salt and water are exposed to severe 
frosty air, the salt is said' to be precipitated as 
the water freezes ; that is, as the heat in which 
it was dissolved, is withdrawn ; where the ex- 
periment is tried in a bowl or boson, this may 
be true, as the surface freezes first, and the salt is 
found at the bottom. But in a fluid exposed iii 
a thin phial, I found by experiment, that the 
extraneous matter previously dissolved by the 
heat in the mixture was not simply set at liber- 
ty to subside, but was detruded or pushed back- 
ward as the ice was produced. The experiment 
was this : about two ounces of a solution of blue 
vitriol were accidentally frozen in a thin phial^ 
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the glass was cracked and fallen to pieces, the 
ice was dissolvedy and I found a pillar of blue 
Titriol standing erect on the bottom of the bro- 
ken bottle. Nor is this power qf congelation 
more extraordinary, than that by its powerful 
and sudden ocpansion it should burst iron shells 
and coehoms, or throw out the plugs with 
which the water was secured in them above one 
hundred and thirty yards, according to the ex- 
periments at Quebec by Major Williams. £din. 
Transact. Vol. II. p. 23. 

In some siliceous nodules which now lie before 
me, the external crust for about the tenth of an 
inch cooslstB of white agate, in others it is much 
thinner, and in some much thicker ; correspond- 
ing widi this crust there are from twenty to 
thirty superincumbent strata, of alternately 
darker ana lighter colour; whence it appears, 
that the external crust as it cooled or froze, pro- 
pelled from it the iron or manganese which was 
disaolyed in it ; this receded till it had formed 
an arch or vault strong enough to resist its fur- 
ther protrusion ; then the next inner sphere or 
stratum as it cooled or froze, propelled forwards 
its colouring matter in the same manner, till 
another arch or sphere produced sufficient re- 
sistance to this frigorescent expulsion. Some of 
them have detruded their colDuring matter quite 
to the centre, the rings continuing to become 
darker as they are nearer it ; in others the chaly- 
beate arch seems to have stopped half an inch 
from the centre, and become thicker by having 
attracted to itself the irony matter from the 
w^hite nucleus, owing probably to its cooling less 
precipitately in the central parts than at the sur- 
moe of the pebble. 

A similar detrusion of a marly matter in cir- 
cular arches or vaults obtains in the salt mines 
in Cheshire; from whence Dr. Hutton very 
ingeniously concludes, that the salt must have 
hfwn liquined by heat ; which would seem to be 
much confirmed by the above theory. £dinb. 
Transact. Vol. I. p. 244. 

I cannot conclude this accoujit of Scots-peb- 
bles witliout observing that some of them on be- 
ing sawed longitudinal y asunder, seem still to 
possess some vestiges of the cylindrical organiza- 
tion of vegetables ; others possess a nucleus of 
white agate much resembling so Jtie bulbous roots 
with their concentric coats, or the knots in elm- 
roots or crab-trees ; some of these I suppose were 
formed in the manner above explained, during 
the congelation of masses of melted flint and 
iron ; oUiers may have been formed from a ve- 
getable nucleus, and retain some vestiges of the 
organization of the plant. 

4. SAND OF THE SEA. 

The great abundance of siliceous sand at the 
bottom of the ocean may in j>art be washed 
down from the siliceous rocks above described, 
but in general I suppose it derives its acid only 
from the vegetable and animal matter of moras- 
ses, which is carried down by floods, or by the at- 
mosphere, and becomes united in the sea with its 
calcareous base from shells and coralloids, and thus 
assumes its crystalline form at the bottom of the 
ocean, and is there intermixed with gravel or 
other matters washed from the mountains in its 
vicinity. 

5. CHERT, OR FETROSILEX. 

The rocks of marble are often alternately in- 
termixed with strata of chert, or coarse flint, 
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and this in beds from one to three feet thick, as 
at Ilam and Matlock, or of les8*;than the tenth 
of an inch in thickness, as a mile or .two from 
Bake well in the road to Buxton. It is difficult 
to conceive in what manner ten or twenty stra- 
ta of either lime-stone or flint, of diflereut 
shades of white and black, could be laid quite re- 
gularly over each other from sediments or pre- 
cipitations from the sea ; it appears to me much 
easier to comprehend, by supposing with Dr, 
Hutton, that both the soUd rocks of marble and 
the flint had been fused by great heat, (or by 
heat and water,) under immense pressure; by 
its cooling or congealing the colouring matter 
might be detruded, and ^rm parallel or curvi- 
lineai* strata, as above explained. 

The colouring matter both of lime-stone and 
flint was probably owing to the flesh of peculiar 
animals, as well as the siliceous acid, which 
converted some of the lime stone into flint ; or 
to some strata of shell-fish having been over- 
whelmed when alive with new materials, whije 
others dying in their natural situations would 
lose their fleshy part, either by its putrid solu- 
tion in the water or by its being eaten by other 
sea-insects. I have some calcareous fossU shells 
which contain a black coaly matter in them, 
wliich was evidently the body of the animal, 
and others of the same kind filled with spar in- 
stead of it. The Labradore stone has I suppose 
its colours from the nacre or mother-pearl shells, 
from which it was probably produced. And 
there is a stratum of oQcareous matter about six 
or eight inches thick at Wingerworth in Der- 
byshire over the iron-beds, which is replete with 
shells of fresh- WBter muscles, and evidently ob- 
tains its dark colour from them, as mentioned 
in note XVI. Many nodules of flint resemble 
in colour as well as in form the shells of the 
echinus or sea-urchin ; others resemble some 
coralloids both in form and colour; and M. 
Arduini found in the Monte de Fancrasio, red 
flint, branching like corals, from whence they 
seem to have obtained both their form and their 
colour. Ferber*s Travels in Italy, p. 48. 

6. NODULES OF FLINT IN CHALK-BEDS. 

As the nodules of flint found in chalk-beda 
possess no marks of having been rounded by at- 
trition or solution, I conclude that they have 
gained their form as weU as their dark colour 
from the flesh of the shell-fish from which they 
had their origin ; but which have been so complete- 
ly fused by heat, or heat and water, as to obliter- 
ate all vestiges of the shell, in the same man- 
ner as the nodules of agate and onyx were pro- 
duced from parts of vegetables, but which nad 
been so completely fused as to obliterate all 
marks of theii* organization, or as many iron- 
nodules have obtained their form and origin 
from peculiar vegetables. 

Some nodules in chalk-beds consist of shells of 
echini filled up with chalk, the animal having 
been dissolved away by putrescence in water, or 
eaten by other sea-insects ; other shells of echi- 
ni, in which I suppose the animal's body re- 
mained, are converted into flint but still retain 
the form of the shell. Others, I suppose as 
above, being more completely fused, have be- 
come flint coloured by the animal flesh, but 
without the exact form either of the flesh or shell 
of the animal. Many of these are hollow with- 
in and lined with crystals, like the Scots-peb- 
bles above described ; but as the colouring mat- 
ter of animal bodies differs but little from each 
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otknr compared with those of Tc^getfibles, theae 
flints vary less in their eolours than those aboTe. 
mentioned^ At the same time as they cooled 
in concentric spheres like the Soots-pebbles, 
they often possess faint rings of colours, and al- 
ways break in conchoids forms like them. 

This idea of the productions of nodules of flint 
in chalk-beds is countenanced from the iron 
which generally appears as these flints become 
decomposed by the air ; which by uniting with 
the iron in their composition reduces it n*om a 
Titrescenl state to that of calx, and thus ren- 
ders it Tisible. And secondhr, by there being no 
appearance in chalk-beds, of a string or pipe of ' 
siliceous matter connecting one nodule with an- 
oUier, which must have happened if the silice- 
ous matter, or its acid, had been iniected from 
without according to the idea of Dr. Hutton. 
And thirdly, because many of them have very 
large cavities at their centres, which should not 
have happened'had they been formed by the injec- 
tion of a material from without. 

When shells or chalk are thus converted from 
calcareous to siliceous matter by the flesh of the 
animal, the new flint being heavier than the 
shell or chalk occupies less space than the mate- , 
riaJs it was produced from ; this is the cause of ' 
frequent cavities within them, where the whole 
mass has not been completely fused and pressed 
together. In Derbyshire there are masses of 
coralloid and other shells which have become 
siliceous, and are thus left with large vacuities 
sometimes within and sometimes on the outside 
of the remaining form of the shell, like the 
French millstones, and I suppose might serve 
the same purpose ; the gravel of the Derwent is 
full of specimens of this kind. 

Since writing the above I have received a very 
ingenious account of chalk-beds from Dr. Me- 
iiish of Chelmsford. He distinguishes chalk- 
beds into three kinds ; such as have been raised 
from the sea with little disturbance of their stra- 
ta, as the cliffs of Dover and Margate, which he 
terms intire chalk. Another state of ch^k is 
where it has suffered much derangement, as the 
banks of the Thames at Gravesend and Dart- 
ford. And a third state where fragments of 
chalk have been rounded by water, which he 
terms alluvial chalk. In the first t)f these situa- 
tions of chalk he observes, that the flint lies in 
strata horizontally, and generally in distinct no- 
dules, but that he has observed two instances of 
solid plates or strata of flint, from an inch to 
two inches in thickness, interposed, between 
the chalk beds ; one of these is in a chalk-buik 
by the road side at Berkhamstead, the other in 
a bank on the road from Chatham leading to Can- 
terbury. Dr. Menish has further observed that 
many of the echini are crushed in their form, 
and yet filled with flint, which has taken the 
form of the crushed shell, and that though many 
flint nodules are hollow, yet that in some echini 
the siliceum seems to have enlarged, as it passed 
from a fluid to a solid state, as it swells out in 
a protuberance at the mouth and anus of the 
shell, and that though these shells are so filled 
with flint yet that in many places the shell Itself 
remains calcareous. These strata of nodules 
and plates of flint seem to countenance their ori- 
gin irom the flesh of a stratum of animals which 
Iierished by some natural violence, and were 
>uried in their shells. 

7. ANGLKS OF SILICEOUS «AND. 

lu many rocks of siliceous sand the par- 



ticles retain their angular form, and in some 
beds of loose sand, of which there Is one of con- 
siderable purity a few yards beneath the marl 
at Normington about a mile south of Derby. 
Other siliceous sands have had their angles 
rounded off, like the pebbles in gravel-beds. 
These seem to owe their globular form to two 
causes ; one to their attrition against each other, 
when they may for centuries have lain at the 
bottom of the sea, or of rivers; where they 
may have been progressively accumulated, and 
thus progressively at the same time rubbed 
upon each other by the dashing of the water, 
and where they would be more easily rolled 
over each other by their gravity being so much 
less than in air. This is evidently now going 
on in the river Derwent, for though there are 
no lime-stone rocks for ten or fifteen miles above 
Derby, yet a great part of the river gravel at 
Derby consists of lime-stone nodules, whose 
angles are quite woi'U off in their descent down 
the stream. 

There is however another cause which must 
have contributed to round the angles both of cal- 
careous and siliceous fragments; and that is, 
their solubility in water ; calcareous earth is per- 
petually found suspended in the waters whicli 
rass over it ; and the earth of flints was observed 
y Bergman to be contained in water in the pro- 
portion of one grain to a gallon. Kirwan's 
Mineralogy, p. 107. In boiling water, however, 
it is soluble in much greater proportion, as ap- 
pears from the siliceous earth sublimed in the 
distillation of fluor acid in glass vessels ; and from 
the basons of calcedony which surrounded the 
jets of hot water near mount Hecla in Iceland. 
TroU on Iceland. It is probable most siliceous 
sands or pebbles have at some ages of the world 
been long exposed to aqueous steams raised by 
subterranean fires. And if fragments of stone 
were long immersed in a fluid menstruum, their 
angular parts would be first dissolved, on ac- 
count of their greater surface. 

Many beds of siliceous gravel are cemented 
together by a siliceous cement, and are called 
breccia ; as the plumb-pudding stones of Hart- 
fordshire, and the walls of a subterraneous tem- 
ple excavated by Mr. Curzon, at Hagley, near 
Hugely, in Staffordshire; these may have been 
exposed to great ^eat, as they were immersed in 
water; which water under gi'eat pressure of 
superincumbent materials may have been ren- 
dered red-hot, as in Papin's digester ; and have 
thus possessed powersof solution with which we 
are unacquainted. 

8. BASALTES AND GRANITES. 

Another source of siliceous stones is from the 
gianite, or basaltes, or porphyries, which are of 
different hardnesses accordmg to the materials of 
their composition, or to the fire they have under- 
gone ; such are the stones of Arthw's bill, near 
Edinburgh, of the Giant's Causeway in Ire- 
land, and of Chamwood Forest in Leicester- 
shire ; the uppermost stratum of which last 
seems to have been cracked, either by its eleva- 
tion, or by its hastily cooling after ignition by the 
contact of dews or snows, and thus breaks into 
angular fragments, such as the streets of London 
are paved with ; or have had their angles round- 
ed by attrition or by partial solution ; and have 
thus foimed the common paving stones or bowl- 
ers ; as well as the gravel, which is often rolled 
into strata amid the siliceous sand-beds, which 
are either formed or collected in the t^ea. 
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Ib wbat manner such a mass of crystallized by their having been formed by successive erup- 



Iter as the Giant*s Causeway and similar co- 
Iv^iiii of besaltes, could have been raised with- 
wik other volcanic appearances, may be a matter 



Ifeo water in the experiments above related of 
Mi^r Williams had by congelation thrown out 
tte plugs from the bomb-shdls, a column of ice 
ifiote from the hole of the bomb six or eight inch- 

■ m high. Other bodies I suspect increase in 
¥iilk which crystallize in cooling, as iron and 
Igrpe-metal. I remember pouring eight or ten 

■ pounds of melted brimstone into a pot to cool 
and was surprised to see after a little time a part 
of the fluid beneath break a hole in the congeal- 
ed crust above it, and gradually rise into a pro- 
montory several inches high ; the basaltes has 
mt.ny marks of fusion, and of crystallization, and 
may thence, as well as many other kinds of rock, 
as of spar, marble, petrosilex, jasper, &c. have 
been raised hj the power of congelation, a power 
w^hose quantity has not yet been ascertained, 
and perhaps greater and more universal tluui 
that of vapours expanded by heat. These basal- 
tic columns rise sometimes out of mountains of ' 
granite itself, as mentioned by Dr. Beddoes, 
(Pha. Transact. Vol. LXXX.) and as they 
seem to consist of similar materials more com- 
pletely fused, there is stUl greater reason to be- 
lieve them to have been elevated in the cooling or 
crystallization of the mass. See note XXI V. 



tions of a fluid mass, which at different periods 
of ancient time aro^e from volcanic sharts and 
covered each other, the surface of the interior 
easy to comprehend ; but there is another | mass of lava would cool and become solid before 
in nature besides that of expansile vapour ' the superincumbent stratum was poured over it . 
wiiksh may have raised some materials which to the same cause may be ascribed their difier- 
kave previously been in igneous or aqueous so- ent compositions and textures, which are scarce- 
iMtlon ; and that is the act of congelation. When j ly the same in any two parts of the world. 

2. The stratifications of the great masses of 
lime-stone, which were produced from sea» 
shells, seem to Bave been formed by the differ- 
ent times at which the innumerable shells were 
produced and deposited. A colony of echini, 
or madrepores, or comua ammonis, lived and 
perished in one period of time ; in another a 
new colony of either similar or different shells 
lived and died over the former ones, producing, 
a stratum of more recent shells over a stratum 
of others which had begun to petrify or to be- 
come marble ; and thus from unknown depths 
to what are now the summits of mountains the 
lime-stone is disposed in strata of varying soli- 
dity and colour. These have afterwards under- 
gone variety of changes by their solution and 
deposition from the water in which they were 
immersed, or from having been exposed to great 
heat under great pressure, according to the in- 
genious theory of £)r. Hutton. Edinb. Transact. 
Vol. I. See note XVI. 

S, In most of the coal-countries of this island 
there ai'e from five to seven beds of coal strati^ 
fied with an equal number of beds, though of 
much greater thickness, of clay and sand-stone, 
and occasionally of iron-ores. In what manner 
to account for the stratification of these mate- 
rials seems to be a problem of great difficulty* 
Fhilosophei's have generally supposed that they 
have been arranged by the currents of the sea ; 
but considering their insolubility in water, and 
their almost similar specific gravity, an accumu- 
lation of them in such distinct beds from this 
cause is altogether inconceivable, though some 
coal-countries bear marks of having been at 
some time immersed beneath the waves and 
raised again by subterranean fires. 

The higher and lower parts of morasses were 
necessarilyproduced at different periods of time, 
see Note jCVII. and would thus originally be 
formed in strata of different ages. For when 
an old wood perished, and produced a morass, 
many centuries would elapse before another 
wood could grow and perish again upon the 
same ground, which would thus produce a new 
stratum of morass over the other, differing in- 
deed principally in its age, and perhaps as the 
timber mignt be different, in the proportions of 
its component pai'ts. 

Now if we suppose the lowermost stratum of 
a morass become ignited, like fermenting hay, 
(after whatever could be carried away by solu- 
tion in water was gone,) what would happen ? 
Certainly the inflammable part, the oil, sul- 
phur, or bitumen, would bum away, and be 
evaporated in air ; and the fixed parts would be 
left, as clay, lime, and iron ; while some of the 
calcareous earth would join with the siliceous 
acid, and produce sand, or with the argillaceous 
earth, and produce marl. Thence after many 
centuries another bed would take fire, but with 
less degree of ignition, and with a greater body 
of morass over it, what then would happen ? 
The bitumen and sulphur would rise and might 
become condensed under an impervious sti'a- 
tum, which niight not be ignited, and there 
form coal of different purities according to its 



NOTE XX.— CLAY. 

Hence ductile clam in wide expansion siyread, 
Sjft as the cygnet s down, their snow-white bed* 

Canto II. 1. 277. 

■ The philosophers, who have attended to the 
formation of the earth, have acknowledged two 
great agents in producing the vanous changes 
which the terraqueous globe has undergone, and 
these are water and fire. Some of them have 
perhaps ascribed too much to one of ithese great 
agents of nature, and some to the other. They 
lAve generally agreed that the stratification of 
materials could only be produced from sediments 
or precipitations, which were previously mixed 
or dissolved in the sea ; and that whatever ef- 
fects were produced by fire were performed af- 
terwards. 

There is however great difficulty in account- 
ing tor the universal stratification of the solid 
globe of the earth in this manner, since many of 
the materials, which appear in strata, could not 
have been suspended in water ; as the nodules 
of flint in chalk-beds, the extensive beds of shells, 
Mid lastly the strata of coal, clay, sand, and iron- 
ore, which in most coal countries lie from five 
to seven times alternately stratified over each 
other, and none of them are soluble in water. 
Add to this, if a solution of them or a mixture 
of them in water could be supposed, the cause 
of that solution must cease before a precipita- 
tion could commence. 

1. The great masses of lava, under the vari- 
ous names of granite, porphyry, toadstone, 
moor-stone, rag, and slate, which constitute 
the old world, may have acquired the old strati- 
fication, which some of them appear to possess. 
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d^ree of fluidity, which would permit some of 
die clay to subside through it ioto the place 
iVom which it was sublimed. 

Some centuries afterwards another similar 
process might take place, and either thicken the 
coal-bed, or produce a new clay-bed, or marl, or 
sand, or deposit iron upon it, according to the 
concomitant circumstances above mentioned. 

I do not mean to contend that a few masses of 
some materials mHy not have been rolled to- 
gether by currents, when the monntains were 
much more elevated than at present, and in con- 
sequence the rivers broader and more rapid, and 
the storms of rain and wind greater both in 
quantity and force. Some gravel-beds may have 
been thus washed from the mountains ; and 
some white clay washed from morasses into val- 
leys beneath them; and some ochres of iron dis- 
aolved and again deposited by water ; and some 
calcareous depositions from water, (as the bank 
for instance on which stand the houses at Mat- 
lock-bath ;) but these are all of small extent or 
consequence compared to the primitive rocks of 
granite or porphyry which form the nucleus of 
the earth, or to the immense strata of limestone 
which crust over the greatest part of this granite 
or porphyry ; or lastly to the very extensive beds 
of clay, marl, sand-stone, coal, and iron, which 
were probably for many millions of years the 
only parts of our continents and islands, which 
were then elevated above the level of the sea, and 
which on that account became covered with 
T^etation, and thence acquired their later or 
superincumbent strata, which constitute, what 
some have termed, the new world. 

There is another source of clay, and that of the 
finest kind, from decomposed granite ; this is of 
a sno^vy white, and mixed with shining particles 
of mica ; of this kind is an earth from the coun- 
try of the Cherokees. Other kinds are from less 
pure lavas ; Mr. Ferber asserts that the sul- 
phurous steams from Mount Vesuvius convert 
the lava into clay. 

" The lavas of the ancient Solfatara volcano 
have been imdoubtedly of a vitreous nature, and 
these appear at present argillaceous. Some frag- 
ments of this lava are but half or at one side 
changed into clay, which either is viscid or duc- 
tile, or hard and stony. Clays by ^re are de- 
prived of their coherent quality, which cannot 
DC restored to them by pulverization, nor by 
humectation. But the sulphureous Solfatara 
steams restore it, as may be easily observed on 
the broken pots wherein they gather the sal am- 
moniac ; though very well bidred and burnt at 
Naples they . are mollified i^aln by the acid 
steams into a viscid clay which keeps the former 
fire-burnt colour." Iravels in Italy, p. 156. 
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NOTE XXL— ENAMELS. 

Smeared her huge dragons with metallic hues. 
With golden purples, and cobaltic blves. 

Canto IL 1. 287. 

The fine bright purples or rose colours which 
we see on China cups are not producible with 
any other material except gold, manganese in- 
deed gives a purple but of a very different kind. 

In Europe the application of gold to these 
pui'poses appears to be of modem invention. 
Cassius^s discoverv of the precipitate of gold by 
tin, and the use of"^ that precipitate for colouring 
glass and enamels, are now generally known, 



but though the precipitate with tin be more suc- 
cessful in_producing the ruby glass, or the col- 
ourless glass which becomes red by subsequent 
ignition, the tin probably contributing to pre- 
vent the gold from separating, which it is very 
liable to do during the fusion ; yet, for enamels, 
the precipitates made by alcaline salts answer 
equally well, and give a finer red, the colour 
produced by the tin precipitate being a bluish 
purple, but with the others a rose red. I am in- 
formed that some of our best artists prefer aurum 
folminans, mixing it, l^efore it has become dry, 
with the white composition or enamel flux : 
when once it is divided by the other matter, it 
is ground with great safety, and without the 
least danger of explosion, whether moist or dry. 
The colour is remarkably improved and brought 
forth by long grinding, whicii accordingly mi&es 
an essential circumstance in the process. 

The precipitates of gold, and the colcothar or 
other red preparations of iron, are called tetider 
colours. The heat must be no greater than is 
just sufficient to make the enamel run upon the 
piece, for if greater, the colours will be destroy- 
ed or changed to a different kind. When the vi- 
treous matter has just become fluid it seems as if 
the coloured metallic calx remained barely inter- 
mired wilh'it, like a coloured powder of exqui- 
site tenuity suspended in water : but by stron- 
ger fire the calx is dissolved , and metallic colours 
are altered by solution in glass as weU as in acids 
or alkalies. 

The Saxon mines have till very lately almost 
exclusively supplied the rest of Europe with co- 
balt, or i*ather with its preparations, zaffi-e 
and smalt, for the exportation of the ore itself 
is there a capital crime. Hungary, Spain, 
Sweden, and some other parts of tne continent, 
are now said to afford col)JAlts equal to the Saxon, 
and specimens have been discovered in our own 
island, both in Cornwall and in Scotland; but 
hitherto in no great quantity. 

Calces of cobalt and of copper differ very ma- 
terially from those above mentioned in their ap- 
plication for colouring enamels. In those the 
calx has previously acquired the intended col- 
our, a colour which bears a red heat without in- 
iury, and all that remains is to fix it on the piece 
by a vitreous flux. But the blue colour of co- 
balt, and the green or bluish green of copper, 
are produced by vitrification, that is, by soiution 
in tne glass, and a strong fire is necessary for 
their perfection. These <»lces, therefore, when 
mixed with the enamel flux, are melted in cru- 
cibles, once or oftener, and the deep coloured 
opake glass, thence'resulting, is grcund into im- 
palpable powder, and used for enamel. One 
part of either of these calces is put to ten, six- 
teen, or twenty parts of the flux, according to 
the depth of, colour required. The heat of the 
enamel kiln is only a full red, such as is marked 
on Mr. Wedgwood's thermometer six degrees. 
It is therefore necessary that the flux be so ad- 
justed as to melt in that low heat. The usual 
matei'ials are flint, or flint-glass, with a due pro- 
portion of red* lead, or borax, or both, and. some- 
times a little tin csdx to give opacity. 

JTa-o-lin is the name given by the Chinese to 
their porcelain day, and pe-tun-tse to the other 
ingredient in their China ware. Specimens of 
both these have been brought into England, and 
found to agree in quality with some of osr own 
materials. Kaolin is the very same as a clay 
found in Cornwall, and the petuntse is a granite 
similar to the Cornish moorstone. There are 
differences, both in the Chinese petuntses, and 
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the English moontones ; all of them contain 
micaceous and quartzy particles, in greater or 
less quantity, along with feltspar, which last is 
the essential IngrmUent for the porcelain manu- 
factory. The only injurious material commonly 
found in them is iron, which discolours the ware 
in prc^rtion to its quantity, and which our 
moorstones are perhaps more frequently tainted 
with than the Chinese. Very fine porcelain has 
heen made from English materials, but the na- 
ture of the manufacture renders the process pre- 
carious and the profit hazardous ; for the semi- 
Tltrification, which constitutes porcelain, is ne- 
cessarily accompanied with a degree of softness 
or seminision, so that the vessels are liable to have 
their forms altered in the kiln, or to run together 
with any accidental augmentations of the fire. 
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NOTE XXIL— PORTLAND VASE. 

Or bid moftalUy r^foice and mourn 
OW the fine forms of Portland*s nwstic urn. 

Canto II. 1. 319. 

The celebrated funeral yase, long in possession 
of the Barberini family, and lately purchased by 
the Duke of Portland for a thousand guineas, is 
about ten inches high and six in diameter in the 
broadest part. The figures are of most exquisite 
workmanship in bas relief of white opake glass, 
raised on a ground of deep blue glass, which ap- 
pears black except when held against the light. 
Mr. Wedgwood is of opinion from many 
circumstances that the figures have been made 
by cutting away the external crust of white 
opake glass, in the manner the finest cameos 
nave been produced, and that it must thence 
have been the labour of a gi'eat many years. 
Some antiquarians have placed the time of its 
production many centuries before the Christian 
mm ; as sculpture was said to have been declin- 
ing in respect to its excellence in the time of 
Alexander the Great. See an account of the 
Barberini or Portland vase by M. D*Hancar- 
▼ille, and by Mr. Wedgwood. 

Many opinions and conjectures have been 
published concerning the figures on this cele- 
brated vase. Having carefully examined one 
of Mr Wedgwood's beautiful copies of this won- 
derful production of art, I shall add one more 
conjecture to the number. 

Mr. Wedgwood has well observed that it does 
not seem probable that the Portland vase was 
purposely made for the ashes of any particular 
peareon deceased, because many years must have 
been necessary for its production. Hence it may 
be concluded, that the subject of its embeUish- 
ments is not private history but of a general na- 
ture. This subject appeal's to me to be well cho- ' 
sen, and the story to be finely told ; and that it 
represents what in ancient times engaged the at- 
tention of philosophers, poets, and heroes, I 
mean a part of the JBleusinian mysteries. 

These mysteries were invented in Egypt, 
and afterwards transferred to Greece, and flour- 
iahed more particularly at Athens, which was 
at the same time the seat of the fine arts. They 
consisted of scenical exhibitions representing and 
inculcating the expectation of a future life after 
death, ana on this account were encouraged by 
the government, insomuch that the Athenian 
laws punished a discovery of their secrets with 
death. Dr. Warburton has with great learning 
and Ingenuity shown that the descent of JEneas 



into Hell, described in the Sixth Book of Vir- 
gil, is a poetical account of the representations of 
the future state in the Eleusian mysteries. Di- 
vine Lection, Vol. I. p. SIO. 

And though some writera have differed in opi- 
nion from Dr. Warburton on this subject, be- 
cause Virgil has introduced some of his own he- 
roes into the Elysian fields, as Diephobus, Pall- 
nnrus, and Dido, in the same manner as Ho- 
mer had done before him, yet it is agreed that 
the received notions about a future state were 
exhibited in these mysteries, and as these poets 
described those received notions, they may be 
said, as far as these religious doctrines were con- 
cerned, to have described the mysteries. 

Now as these were emblematic exhibitions 
they must have been as well adapted to the pur- 

5 OSes of sculpture as of poetry, which indeed 
oes not seem to have been uncommon, since 
one compartment of figures in the eliield of 
Mneas represented the r^ons of Tartarus, 
^n. Lib. A. The procession of torches, which 
according to M. De St. Croix was exhibited in 
these mysteries, is still to be seen in basso re- 
lievo, discovered by Spon and Wheeler. Me- 
moires sur les Mysteres par De St. Croix, 1784. 
And it is very probable that the beautiful gem 
representing the marriage of Cupid and Psyche, 
as described by Apuleius, was originally descrip- 
tive of another part of the exhibitions in these 
mysteries, though afterwards it became a com- 
mon subject of ancient art. See Divine Legat. 
Vol. 1. p. S23. What subject could have been 
imagined so sublime for the ornaments of a fu- 
nerS urn as the mortality of all things and their 
resuscitation? Where could the designer be sup- 

?lied with emblems for this purpose, before me 
christian sera, but from the £leusinian mys- 
teries t 

1. The exhibitions of the mysteries were of 
two kinds, those which the people were permit- 
ted to see, and those which were only shown to 
the initiated. Concerning the latter, Aristides 
calls them *' the most shockingand most ravish- 
ing representations. ' ' And Stobseus asserts that 
the initiation into the grand mysteries exactly 
resembles death. Divine Legat. Vol. I. p. 280, 
and p. 272. And Virgil in his entrance to the 
shades below, amongst other things of terrible 
form, mentions death. JEn, Vl. This part of 
the exhibition seems to be represented in one of 
the compartments of the Portland vase. 

Three figures of exquisite workmanship a]%\ .. 
placed by the side of a mined column whose ca> ' 
pital is rallenoff, and lies at their feet with other 
disjointed stones, they sit on loose piles of stone 
beneath a tree, which has not the leaves of any 
evergreen of this climate, but may be supposed 
to be an elm, which Virgil places near the en- 
trance of the infernal regions, and adds, that 
"a dream was believed to dwell under every leaf 
©fit. JEn. VI. 1. 281. In the midst of this 
group reclines a female figure in a dying attitude, 
in which extreme languor is beautifully repre- 
sented, in her hand is an inverted torch, an an- 
cient emblem of extinguished life, the. elbow of 
the same arm resting on a stone supports her an 
she sinks, while the other hand is raised and 
thrown over her drooping head, in some mea- ^ 
sure sustaining it, and gives with great art the 
idea of fainting lassitude. On the right of her 
sits a man, and on the left a woman, both sup- 

}>orting themselves on their arms, as people are 
iable to do when they are thinking intensely, 
niey have their backs towards the dying figure, 
yet with tlielr faces turned towards lier, as 

N 
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If wtKiaady •o atempl t tin g htt AUmJAoa, bat 
wlthoat ttretchinr out their hMidt to assist 
ker. 

This oentril figure thta mppmn to me to be 
aa hieroglyphic or EleMBinfen emUem of mortal 
U[s, that is, the lethom, or deatli, mentioned by 
viivU amongst the tsnriUe things exhibited at 
ihe beginning of Uw mysteries. Hie inverted 
torch shows tlie figure tobeemlilematic, if it had 
been designed to represent a real person in the 
act of dying thwe had been no necessity for the 
expiring torcli, as the dying figure alone would 
kave been sufficiently intdligible ;— 4t wduld 
kave been as absurd as to have put an inverted 
torch into the hand of a real person at the time 
of his expiring. Besides if this figure had repre- 
sented a realoylng person would not the otlier 
figures, or one of them at least, have stretched 
out a hand to support her, to have eased her fall 
amoi^ loose stones, or to have smoothed lux pil- 
low ? These circumstances evince tliat the fig- 
ure is an emblem, and therefore could not be a 
representation of the private history of any par- 
tioilar family or event. 

Tlie man and woaoan on each side of the dy- 
ing figure must be considered as emblems, both 
max their similarity of situation and dress to 
the middle figure, anid their beinc grouped along 
with it. These I tliink are hieroglyphic or 
JEHeusinian emblems of kunumkindt with the 
backs towards the dyinc figure of mortal life, un- 
willing to associate wiui her, yet turning bade 
their serious and attoitive countenances, curious 
Indeed to behold, yet sorry to contemplate their 
latter end. These figures bring strongly to one's 
mind the Adam and Eve of sacred vn*it, whom 
aome have supposed to have been allegorical or 
hieroglyphic persons of Egyptian origin, but of 
more ancient date, amongst whom I think is 
Dr. Warburton. According to this opinion 
Adam and Eve were the names of two hierogly- 
phic figures r^resenting the eariy state of man- 
fund; Abel was the name of an hieroglyphic 
figure representing the age of pastiuT^e» and 
Qun the name of another hieroglyphic symbol 
reivesenting the age of agriculture, at vi^ch 
time the uses of Iron were discovered. And 
as people who cultivated the earth and built 
houses would increase in numbers much faster 
by their greater production of food they would 
readily conquer or destroy the people who were 
sustained by pasturage, which was typified by 
Cain slaying AbeL 

8. On the other compartment of this celebrat- 
ed vase is exhibited an emblem of immortality, 
the representation of which was well known to 
49onstitute a very principal part <^ the shows at 
the Eleusinian mysteries, as Dr. Warburton 
has proved b^ variety of authority. The habi- 
tation of spirits or gnosts after death was sup- 
posed by the ancients to be placed beneath the 
earth, where Pluto reigned, and dispensed re- 
wards or punishments. Hence the first figure 
in tliis group is of the manes or ghost, who hav- 
ing pas^ throufh an open portal is diAcendinff 
into a dusl^ region, pointing his toe witlf timid 
and unsteady step, feellngas it were his way in 
the gloom. This portal Mneaa enters, whicn is 
described by Virgil,— ;>a/e^ atri janua Ditis, JE,n, 
*VI. 1. 126 ; as well as the easy de8cent,-^ci^M 
descensus Avemi. lb. The darkness at the en- 
trance to the shades is humorously described by 
Lucian. Div. Legat. Vol. I. p. 241. And the 
horror of the gates of hell was in the time of 
Homer become a proverb ; Achilles says to 
Ulysses, << I hate a liar worse than the gates of 
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heU;'* thenaecKmsrifliiifeVMdin Isaiah, eh. 
xxxviii. V. 10. The manes or ghost ai^>ear8 Un- 
gcring and fearful, and widies to drag after him 
a part of his mortal earment, vriiich Mwever ad- 
heres to the side of the portal through which he 
has passed. The beauty of this allegory would 
have been eiqnressed by Mr. Pope, by « We feel 
the ruling pMsion strong in death.'* 

A little lower down in the (rroup the manes oi 
ghost is received by a beautifm female, a symbol 
of immortal life. This is evinced by her fondling 
between h«r xnees a large and i^ayful serjtent, 
which fhmi its annually renewing its external 
sldn has firom great antiquity, even as early as 
the fiUde of Prometheus, been esteemed an em- 
blem of renovated youth. The story of the ser- 
pent acquiring immortal life f^rom the ass of 
Prometheus, who carried it on his back, is told 
in Bacon's Works, V^ V« p. 462. Quarto edit. 
Lond. 1778. For a similar purpose a serpent 
was wrapped round the large hieroglyphic egg 
in the temple of Dioscuri, as an emuem of the 
renewal of life from a state of death. Bryant's 
Mytholegy, VoL II. p. S59, sec edit. On this 
aooonnt also the serpent was an attendant on 
.£sculapius, which seems to have been the name 
of the hienlglyphic figUra of taiediciAe. This 
serpent sIm»ws this figure to be an emblem, as the 
torch showed the central figure of the other 
compartment to be an emblem, hence they agree- 
ably correspond, and explain .each otlier, one 
imresenting mortal Ufe, and the other immortal 

This emUematic figure of immortal life sita 
down with her feet towards the figure of Plu- 
to, but, turning bade her fiioe towards the timid 
ffhost, she stre^es forth hor hand, and taking 
hold of his dbo w, scroporto his tottering steps, as 
wdl as encourages him to advance, both which 
circumstances are thus with wonderful inge- 
nuity brought to the eye. At the same time the 
spirit loosdy lays his hand upon her arm, as one 
walking in the dark would naturally do for the 
greater certainty of fdlowing his conductress, 
while the general part of the symbol of immorUd 
(Ue, being turned toward the figure of Pluto, 
snows ihat she is leading the pnantom to his 
real IAS* 

In the Pamphili gardens at Rome, Perseus in 
assisting Androme<u to descend from the rock 
takes hold of her elbow to steady or support her 
step, and she lays her hand loosdy on his arm as 
in this figure. Admir. Roman. Antiq. 

The figure of Pluto cannot be mistaken, as is 
agreed by most of the writers who have men- 
tioned this vase ; his grldy beard, and his hav- 
ing one foot buried in the earth, denotes the in- 
femid monarch. He is placed at the lowest 
purt of the group, and restiiK his chin on his 
hand, and his arm upon his knee, receives the 
fttranger-spirit with inquisitive -attention ; it was 
before observed that when people think atten- 
tively they naturally rest their bodies in some 
easy attitude, that more animal power may be 
employed on the thinking faculty. In this group 
of figures there is ^reat art shown in giving an 
idea of a descenduv plain, vix, from earth to 
Elysium, and yet all the figures are in reality on 
a mnrizontal one. This wonderful deception is 
produced first by the descending step of the 
manes or ghost ; secondly, by the arm of the sit- 
ting figure of immortal life beinf raised up to 
recdve him as he des^nds ; and lastly, by Plu- 
to having one foot sunk into the earth. 

There is yet another figure which is concerned 
in conducting the manes or ghost to the realms 
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•f Flttto, and this b hve. He precedes the de- 
scending spirit on expanded wings, lights liim 
with his torch, and turning hack his beautiful 
oountenance beekons him to advance. Tlie an- 
cient god of love was of much higher dignity 
tlian the modem Cupid. He was the first tliat 
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came out of the great egg of night, (Hesiod 
Theog. V. CXX. Bryant's MyAoL VoL II. 
p. 348.) and is said to possess the keys of the 
sky, sea, and earth. As he therefore led the way 
into this life, he seems to constitute a proper 
emblem for leadiiur the way to a future life. See 
Bacon's Works, Vol. I. p. 568. and Voi. III. 
p. 5182. Quarto edit. 

The introduction of love into this part of the 
rnvstoies requires a little further explanation. 
The Psyche of the Egyptians was one of 
tlieir most favourite emUems, and represented 
the soul, or a future life ; it was ori^ally no 
other than the aurcAia, or butterfly, but in after 
times was represented by a lovely female chUd 
with the beautiful wings of tliat insect. The 
aurelia, after its first stege as an eruca or cater- 
pillar, lies for a season in a manner dead, and is 
enclosed in a sort of coffin ; in this state of dark- 
ness it remains all the winter, but at the return 
9{ spring it bursts its bonds and comes out with 
new lite, and in Uie most beautiful attire. The 
Egyptians thought this a very proper picture of 
the soul of man, and of the immortality to which 
it aspired. But as this was all owing to divine 
love, of which Eros was an emblem, we find 
this person frequently introduced as a concomi- 
tant of the soul in general or Psyche. (Bryant's 
Mvthol. Vol. 11. P.S86.) Eros, or divine love, 
is for the same reason a proper attendant on the 
manes or soul after death, and much contributes 
to tell the story, that is, to show that a soul or 
manes is designed by the descending figure. 
From this figure of* love M. D'Hancarville 
imagines that Orpheus and Eurydice are typi- 
fied under the figure of the manes and immoital 
life as above described. It may be sufficient to 
answer, first, that Orpheus is always represent- 
ed with a lyre, of which there are prints of four 
different gems in Spence's Polymetis, and Vir- 
gil so descril»es him, Mn, VI. cythara fretus 
And secondly, that it is alMurd to suppose that 
Eurydice was fondling and playing with a ser- 
pent that had slain her. Add to uiis that love 
seems to have been an inhabitant of the infernal 
regions, as exhibited in the mysteries, for Clau- 
dian, who treats more openlv of the Eleusinian 
mysteries, when they were held in less venera- 
tion, invokes the deities to disclose to him their 
secrets, and amongst other things by what torch 
Love softens Pluto. 

Dii, qmbas in munermn, &e. 
Vos mihi sacraram penetralia pandite remin, 
Et vestri secretapoU, qua lampade Ditem 
Flexit Amor. 

In this compartment there are two trees» 
vyrhose branches spread over the figures, one of 
them has smoother leaves like some evergreens, 
and might thence be supposed to have some al- 
lusion to immortality, out they may perhaps 
have been designed only as ornaments, or to re- 
lieve the figures, or because it was in groves, 
where these mysteries were originaUv celebrated. 
Thus Homer speaks of the woods or Proserpine, 
and mentions many trees in Tartarus, as pre- 
senting their fruits to Tantalus ; Virgil speaks 
of the pleasant groves of Elysiunl; and in 
Spence's Polymetis there are prints of two an- 



cient gems^ one of Orpheus dumiliMr Cerberus 
with his lyre, and the other of HercnKes binding 
him in a cord, each of them standing by a tree. 
Polymet. p. 284. As however tlMse trees have 
all different foliage so clearly marked bytheart^ 
ist, they may have had specific meanings in the 
exhibitions of the mysteries, which nave not 
reached posterity; of this kind seem to have, 
been the tree of knowledge of good and evil, and 
the tree of life, in sacred writ, both which must 
have been emblematic or allefforieaL The 
nuMks, hanging to the handles of tiie vase, seem 
to indicate that there is a concealed meaning in 
the figures besides their general appearance. 
And the priestess at the bottom, which I come 
now to describe, seems to show this concoiled 
meaning to be of the sacred or Eleusinian kind. 
S. The figure on the bottom of the vase is on 
a larger scale than the others, and less finely 
finished, and less elevated ; and as this bottom 
part was afterwards cemented to the upper part, 
it might be executed by another artist for the 
sake of expedition, but there seems no reason to 
suppose that it was not originally designed for 
the upper part of it as some have conjectured. 
As the mysteries of Ceres were celebrated by fe- 
male priests, for Porphyrins savs the ancienta 
called the priestesses of Ceres, Melissai, or bees, 
which were emblems of chastity, Div. Lmt. 
VoL I. p. 2S5; and, as in his Satire against the 
sex, Juvenal says, that few womoi are worthy 
to be priestesses of Ceres, Sat VI. the figure at 
the bottom of the vase would seem to represent 
a priestess or hierophant, whose office it was to 
introduce the initiated, and point out to them 
and explain the exhibitions in the mysteries, and 
to exclude the uninitiated, calling out to them, 
** Far, far retire, ye profane !" and to guard the 




itiated, but let the doors be shut against the pro- 
fene." Div. Leg. Vol. L p. 177. The priestess 
or hierophant appears in this figure with a close 
hood, and dressed in linen, which sits dose about 
her ; except a light doak, which flutters in the 
wind. Wool, as taken from slaughtered ani- 
mals, was esteemed profiine by the priests of 
Egypt, who were always dressed in linen. Apu- 
leius, p. 64. Div. Leg. Vol. I. p. 818. Thus 
Eli made for Samuel a linen ephod. Ssxa, i. S. 

Secrecy was the foundation on which all mys- 
teries rested ; when publidy known they ceased 
to be mysteries ; hence a discovery of Uiem was 
not only punished with death by the Athenian 
law, but in other countries a disgrace attended 
the breach of a solemn oath. The priestess in 
Uie figure before us has her finger pointing to her 
lips as an emblem of silence. There is a figure 
of Harpocrates, who was of Egyptian origin, the 
same as Orus, with the lotus on his head, and 
with his finger pointing to his lips not pressed 
upon them, in Bryant's Mythol. Vol. II. p. 
898, and another female figure standing on a lo- 
tus, as if just risen from the Nile, with her fin- 
ger in the same attitude; these seem to have 
been re^esentations or emblems of male and fe- 
male priests of the secret mysteries. As these 
sorts of emblems were frequently changed by 
artists for their more degant exhibition, it is 
possible the foliage over the head of this figure 
may bear some analogy to the lotus above men- 
tioned. 

This figure of secrecy seems to be here placed, 
with great ingenuity, as a caution to the initiat- 
ed, wno might understand the Qieanina of tha^ 
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cmblenM roand the vaaa, not to dimlge it And 
tids drcmnfltance teems to acoount for there be- 
inf no written explanation extant, and no tradi- 
tion oonceminf these beautiful figures handed 
down to us along with them. 

Another explanation of this figure at the bot- 
tom of the vase would seem to oonfirm the idea 
that the basso-relievos round its sides are rcp rea cn - 
tations of a part of the mysteries, I mean that it 
is the head of Atis. Ludan says that Atis was 
a young man of Plirygia, of uncommon beauty, 
that he dedicated a temple in Syria to Rhea, or 
Cybele, and first taught her mysteries to the 
Lydians, Phrygians, and Samothracians, which 
mysteries he brought from India. He was 
afterwards made an eunuch by Rhea, and 
lived like a woman, and assumed a feminine 
habit, and in that garb went over the world 
teaching her ceremomes and mysteries. Diet. 
par M. Danet, art. Atis. As this figure is 
covered with duthes, while those on the sides of 
the vase are naked, and has a Phrygian cap on 
the head, and as the form and features are so 
soft, that it is difficult to sav whether it be a 
male or female figure, there is reason to con- 
clude, 1. that it has reference to some particu- 
lar person of some particular country-; 2. that 
this person is Atis, the first great hierophant, 
or teacher of mysteries, to whom M. T)e la 
Chausse says the figure itself bears a resem- 
blance. Museo. Capitol. Tom. IV. p. 402. 

In the Museum Etruscum, VoL I. plate 96, 
there is the head of Atis with feminine features, 
dothed with a Phrygian cap, and rising from 
very broad foliage, placed on a kind of term sup- 
ported by the paw of a lion. Goreus in his ex- 
planation of the figure says that it is placed on a 
Jion*s foot because that animal was sacred to 
Cybele, and that it rises from very broad leaves, 
because after he became an eunuch he determin- 
ed to dwell in the groves. Thus the foliage, as 
well as the cap and feminine features, confirm 
the idea of this figure at the bottom of the vase 
representing the head of Atis the first great 
hierophant, and that the figures on the sides of 
the vase are emblems fVom the ancient mysteries. 

I beg leave to add that it does not appear to 
have been uncommon amongst the ancients to 
put allegorical figures on funeral vases. In the 
Pamphili palace at Rome there is an elaborate 
representation of life and death, on an ancient 
sarcophagus. In the first Prometheus is re- 
presented making man, and Minerva is placing 
a butterfly, or the soul, upon his head. In the 
other compartment Love extinguishes his torch 
in the bosom of the dying figure, and is receiv- 
ing the butterfly, or Psyche, from him, with a 
great number of complicated emblematic figures 
grouped in yery bad taste. Admir. Roman. 
Antiq. 



NOTE XXIIL— COAL. 

Hence sable coal his massy couch extends. 
And stars of gold tlte sparkHngpyrite blends* 

Canto II. 1. S49. 

To elucidate the formation of coal-beds I shall 
here describe a fountain of fossil tar, or petrole- 
um, discovered lately near Colebrook iJale in 
Shropsiiire, the particulars of which were sent 
me by Dr. Robert Darwin, of Shrewsbury. 

About a mile and a half below the celebrated 
iron bridge, constructed by the late Mr. Darby, 



near Colebrook Dale, on the east of the rirer 
Severn, as the workmen in October 1786 wer« 
making a subterranean canal into the mountain 
for the more easv acqusition and convevance of 
the coals which lie under it, they found an ooz- 
ing of liquid bitumen, or pe^leum ; and as they 
Sroeeeded further cut through small cavities of 
ifferent sizes fr^om whidi we bitumen issued. 
From ten to fifteen barrds of this fossil tar, each 
barrd containing thirty-two gallons, were at 
first collected in a day, wUch hu since however 
gradually diminished in quantity, so that at 
present the product is about seven barrels in 
Tourteen days. 

The mountain, into which this canal enters, 
consists of silicious sand, in which however a 
few marine productions, amiarently in their re- 
cent state, have been found, and are now in the 
possession of Mr. William Reynolds, of Ketly 
Bank. About three hundred yards from the 
entrance into the mountidn and about twenty- 
eight yards below the surfiftce of it, the tar is 
found oozing from the sand-rock above into the 
topand sides of the canal. 

JBeneath the levdof this canal a shaft has been 
sunk through a gray ai^llaceous substance, call- 
ed in this country clunch, wldch is said to be 
a pretty certain indication of coal ; beneath this 
lies a stratum of coal about two or three inches 
thick, of an inferior kind, yidding little flame 
in burning, and leaving much ashes ; bdow this 
is a rock of a harder texture, and beneath this 
are found coals of an excellent quality ; for the 
purpose of procuring which with greater facility 
the canal, or horizontal i^ierture, is now mak- 
iiurinto tiie mountain.' July, 1788. 

Beneath these coals in some places is found 
salt water, in other parts of the a4jacent country 
there are beds of iron-stone, which also contain 
some bitumen in a less fluid state, and which are 
about on a level with the new canal, into which 
the fbssU tar oozes, as above described. 

There are many interesting ch'cumstancea 
attending the situation and accompaniments of 
this fountain of fossil tar, tending to develop 
the manner of its production. 1. As the cansu 
passing into the mountain runs over the beds 
of coals, and under the reservoir of petroleum, 
it appears that a natural distillation of this fossil 
in the bowels of the earth must have taken place 
at some early period of the world, similar to 
the artificial distillation of coal, which has many 
years been carried on in this place on a smaller 
scale above ground. When this reservoir of pe- 
troleum was cut into, the downess of its exsu- 
dation into the canal was not only owing to its 
viscidity, but to the pressure of the atmosphere, 
or to the necessity there was that air should at 
the same time insinuate itself into the small ca- 
vities from which the petroleum descended. The 
existence of such a distillation at some ancient 
time is confirmed by the thin stratum of coal 
beneath the canal (which covers the hard rock) 
having been deprived of its fossil oil, so as to 
bum without flame, and thus to have become a 
natural coak, or fossil charcoal, while the petro- 
leum distilled from it is found in the cavities of 
the rock above it. 

There are appearances in other places, which 
favour this idea of the natural distillation of 
petroleum; thus at Matlock, in Derbyshire, a 
hard bitumen is found adhering to the spar in 
the clefts of the lime-rocks in the form of round 
drops about the size of peas ; which* could per- 
haps only be deposited there in that form by 
sublimation. 
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. 2, The second deduction, which offers Itself, Is, 
that these beds of coal have been exposed to a cori" 
uderable degr^ ofJietUy since the petroleum above 
could not be separated, as far as we know, by 
any other means, and that the good quality of 
the coals beneath the hard rock was owing to the 
impermeability of this rock to the bituminous 
v&pour, and to its pressure being too great to per- 
mit its being removed by the elasticity of that 
vapour. Thus from the degree of heat, the de- 
gree of pressure, and the permeability of the su- 
perincumbent strata, many of the phenomena 
attending coal beds receive an easy explanation, 
which much accords with the ingenioi^ theory of 
the earth by Dr. Hutton, Trans, of Edinb. Vol. I. 
In some coal works the fusion of the strata of 
coal has been so light, that there remains the ap- 
pearance of ligneous fibres, and the impression 
of leaves, as at Bovey near Exeter, and even 
seeds of vegetables, of which I have had speci- 
mens from the collieries near Polesworth in 
Warwickshire. In some, where the heat was 
not very intense and the incumbent stratum not 
permeable to vapour, the fossil oil has only risen 
to the upper part of the coal-bed, and has ren- 
dered that much more inflammable' than the 
lower parts of it, as in the collieries near Beaude- 
sert, the seat of the Earl of Uxbridge in Staf- 
fordshire, where the upper stratum is a perfect 
cannel, or candle-coal, and the lower one of an 
inferior quality. Over the coal-beds near Sir 
H. Harpur's house in Derbyshire a thin lami- 
na of asphaltum is found in some places near the 
surface of the earth, which would seem to be 
from a distillation of petroleum from the coals 
below, the more fluid part of which had in pro- 
cess of time exhaled, or been consolidated by its 
absorption of air. In other coal works the up- 
per part of the stratum is of a worse kind than 
the lower one, as at Alfreton and Denbigh, in 
Derbyshire, owing to the superincumbent stra- 
tum having permitted the exhalation of a great 
part of the petroleum ; whilst at Widdrington 
in Northumberland there is first a seam of coal 
about six inches thick of no value, which lies 
under about four fathom of clay, beneath this is 
a white free-stone, then a hard stone, which the 
workmen there call a whin, then two fathom of 
day, then another white stone, and under that 
a vein of coal three feet nine inches thick, of a 
similar nature to the Newcastle coal. Phil. 
Trans. Abridg. Vol. VI. plate II. p. 192. The si- 
militude between the circumstances of this col- 
liery, and of the coal beneath the fountain of tar 
above described, renders it highly probable that 
this upper thin seam of coal has suffered a simi- 
lar distillation, and that the inflammable part of 
it had either been received into the clay above in 
the form of sulphur, which when burnt in the 
open air would produce alum ; or had been dis- 
sipated for want of a receiver, where it could be 
condensed. The former opinion is perhaps in 
this case more probable, as in some other coal 
beds, of which I have procured accounts, tbe 
surface of the coal beneath clunch or clay is of 
an inferior quality, as at West Hallum in Not- 
tinghamshire. The cluneh probably from hence 
acquires its inflammable part, which on calcina- 
tion becomes vitriolic acid. I gathercMl pieces of 
clunch converted partially into alum at a col- 
liery near Bilston, where the ground was still 
on nre a few years ago. 

The beat, which has thus pervaded the beds 
of morass, seems to have been the effect of the 
fermentation of their vegetable materials; as 
new hay sometimes takes fire even in such very 



small masses from the sugar It contains, and 
seems hence not to have been attended with any 
expulsion of lava, like the deeper craters of vol- 
canoes situated in the beds of granite. 

3. The marine shells found m the loose sand- 
rode above this reservoir of petroleum, and the 
coal beds beneath it, together with the exist- 
ence of sea-salt beneath these coals, prove that 
these coal beds have been at the bottom qftJie sea, 
during some remote period of time, and were 
afterwards raised into their present situation by 
subterraneous expansions of vapour. This doc- 
trine is further supported by the marks of vio- 
lence, which some coal beds received at the time 
they were raised out of the sea, as in the col- 
lieiies at Mendip in Somersetshire. In these 
there are seven strata of coals, equitant upon 
eacb other, with beds of clay and stone inter- 
vening; amongst which day are found shells 
and fern branches. In one part of this hill the 
strata are disjoined, and a quantity of heteroge- 
neous substances fill up the chasm which ms- 
joins them, on one side of this chasm the seven 
strata of coal are seen corresponding in respect 
to their reciprocal thickness and gc^ness with 
the seven strata on the other side of the ca- 
vity, except that they have been devated se- 
veral yards higher. Phil. Trans. No. S60. 
abridg. Vol. V. p. 287. 

The cracks in the coal bed near Ticknall in 
Derbyshire, and in the sand-stone rock over it, 
in both of which specimens of lead>ore and spar 
are found, confirm this opinion of their having 
been forcibly raised up by subterraneous fires. 
Over the colliery at Broivn-hills near Litchfield, 
there is a stratum of gravd on the surface of the 
ground ; which may be adduced as another 
proof to show that those coals had some time been 
beneath the sea, or the bed of a river. Never- 
theless, these arguments only apply to the col- 
lieries above mentioned, which are few compar- 
ed with those which bear no marks of having 
been immersed in the sea. 

On the other hand the production of coals 
from morasses, as describeo in note XX. is 
evinced from the vegetable matters frequently 
found in them, and in the strata over them ; as 
fern-leaves in nodules of iron ore, and from the 
bog-sheUs or fresh water muscles sometimes 
found over them, of both which I have what I 
believe to be specimens ; and is further proved 
from some parts of these beds being only in part 
transformed to coal ; and the other part still re- 
taining not only the form, but some of the pro-> 
perties of wood ; specimens of which are not un- 
frequent in the cabinets of the curious, procured 
from Loch Neagh in Irdand, from Bovey near 
Exeter, and other places ; and from a famous 
cavern called the Temple of the Devil, near 
the town of Altorf in Franconia, at the foot of a 
mountain covered with pine and savine, in 
which are found large coals resembling trees of 
ebony ; which are so far mineralized as to be 
heavy and compact ; and so to effloresce with 
pyrites in some parts as to crumble to pieces ; yet 
from other parts white ashes are produced on 
calcination n*om which fired alkali is procured ; 
which evinces their vegetable origin. (Diet. 
Raisonn^, art. Charbon.) To these may be add- 
ed another argument from the oil which is dis- 
tilled from coals, and which is analogous to ve- 
getable oil, and does not exist in any bodies truly 
mineral. Keir's Chemical Dictionary, art. Bi- 
tumen. 

Whence it would appear, that though most 
collieries with their attendant strata of clay> 



lOS 



QBAVITB. 



[jm^XXIF. 



mid-stoiie, and iron, wfre fiirmed <m the 
places where the vegetables grew, from 
which they had their origin; yet tliat other, 
collections of vegetable matter were wash- 
ed down from eminences by currents of water 
into the beds of rivers, or the neighbouring seas, 
and were there accumulated at different periods 
of time, and underwent a great di^^ree of heat 
from their fermentation, in the same manner as 
those beds of morass which had continued on the 
plains where they were produced. And that by 
this fermentation many of them had been raised 
from the ocean with sand and sea-shells over 
them ; and others from the beds of rivers with 
accumulations of gravel upon them. 

4. For the purpose of bringing this history of 
the products of morasses more distinctly to the 
eve of the reader, I shsll here subjoin two or 
three accounts of sinking or boring for coals, out 
oi above twenty which I have procured from 
various places, though the terms are not very ia^ 
telligible, being the language of the overseers of 
ooal-works. 

1. WTutfidd-mine near the pottery in Staffed- 
shire. Soil 1 foot, brick-clay S feet, shale i. 
metal which is hard brown and falls in the wea- 
ther 42. coal S. warrant day 6. brown gritstone 
S6. coal S|. warrant clay Sl> bass and metal 5Si. 
hardstone 4. shaly bass H. coal 4. warrant clay, 
depth unknown : in all about 55 yards. 

2. Coal-mine at jilfrcton in Derbyshire. Soil 
and clay 7 feet, fragments of stone 9. bind IS. 
stone 6. bind 34. stone 5. bind 2. stone 2. bind 
10. coal li. bind li. stone 87. bind 7. soft coal S. 
bind S. stone 20^ bind 16. coal 7i. in all about 
61 yards. 

& A basset coal-ndne at Woolarton in Notting- 
hamshire. Sand and gravel 6 feet, bind 21. stone 
10. smut or effete coal 1. dunch 4. bind 21. 
stone 18. bind 18. stonebind 15. soft coal 2. 
dunch and bind 21. coal 7. in aU about ^ 
yards. 

4. Coa/-mtntf a/ 7!r<?«^-Ha2iam inNottinghamshire 
Soil and day 7 feet, bind 48. smut II. dunch 4. 
bind 3. stone 2. bind 1. stone I. bind 8. stone I. 
bind 16. shale 2. bind 12. shale 8. clunch, stone, 
and a bed of cauk 54. soft coal 4. day and dun I. 
soft coal 4i. clunch and bind 21. coal 1. broad 
bind 26. hard coal 6. in all about 74 yards. 

As these strata generally lie inclined, I sup- 
pose paralld with the limestone on which they 
rest, the upper edges of them all come out to day, 
which is termed basseting; when the whole 
mass was ignited by its fermentation, it is prd- 
t>able that the inflammable part of some strata 
might thus more easUy escape than of others in 
the form of vapour ; as dews are known to slide 
between such strata in the production of springs ; 
which accounts for some coal-beds being so much 
worse than others. See note XX. 

From this account of the production of coals 
from morasses, it would appear .that coal beds 
are not to be expected beneath masses of lime- 
stone. Neverthdess I have been lately inform- 
ed by my friend Mr. Michell of Thomhill, who 
I hope will soon favoar the public with his ge- 
ological investigations, that the beds of chalk 
are the uppermost of all the lime-stones ; and that 
thiey rest on the eranulated limestone, called 
ketton-stone ; whidi I suppose is similar to that 
which covers the whole country from Leaden- 
ham to Sleaford, and from Sleaford to Lincoln ; 
and that, thirdly, coal.ddphs are frequently 
found beneath these two uppermost beds of lime- 
atone. 

Now as these beds of chalk and of granulated 



limo-atona wmf httt<e been fiirmed by allaviatloiiy 
on or beneath th« shmrca of the sea, or in valleya 
of the land, it would seem that some coal ooun- 
tries, which in the great commotiwia of the earth 
had been sunk beneath the water, were thus co- 
vered with alluvial lime-stone, as well as others 
with alluvial basaltes, or common gravel-beds. 
Very extensive i^ains, which now consbt of al- 
luvial materials, were in the early times cover- 
ed with water, which has since diminished, as 
the solid parts of the earth have increased. For 
the solid parts of the earth consisting chiefly of 
animal and vegetable recrements must have ori- 
ginally been formed or produced fhmi the water 
by animal and vegetable processes; and as the 
solid parts of the earth may be supposed to be 
thrice as heavy as water, it follows that thrice 
the quantity of water must have vanished, com- 
pared with the quantity of earth thus produced. 

This may account for many immense beds of 
alluvial materials, as gravd, rounded sand, gra- 
nulated lime-stone, and chalk, covering such 
extensive plains as Lincdn-heath, havmg be- 
come dry without the supposition of thdr hav- 
ing been again devated from the ocean. At 
the same time we acquire the knowledge of one 
of the uses or final causes of the organized 
world, not indeed very flattering to our vanity, 
that it converts water into earth, forming 
islands and continents by its recrements or 
exuviae. 

The annexed section of a coal-mine was sent 
me by a member of the ingenious philosophical 
society at Newcastle upon Tyne, and cannot but 
much gratify every inquirer into the strata of 
coal-countries. 



NOTE XXIV.— GRANITE. 

CUmb the rude steeps, the granite-cliffs surrouwL 

Camto II. 1. 528. 

Thk lowest stratum of the earth which hu- 
man labour has arrrived to, is granite; and 
of this likewise consist the highest mountains o£ 
the world. It is known under variety of names 
according to some difference in its appearance 
or composition, but is now generally considered 
by philosophers as a species of lava ; if it con- 
tains quartz, felt spat, and mica in distinct crys- 
tals, it is called gi*anite ; which is found in Corn- 
wall in rocks ; and in loose stones in the gravel 
near Drayton in Shropshire, in the road towarda 
Newcastle. If these parts of the composition be 
less distinct, or if only two of them be visiUe to 
the eye, it is termed porphyry, trap, whinston«» 
moorstone, date. And if it appears in aregu* 
lar angular form, it is called biuAltes. The uB.* 
nity of these bodies has latdy been further well 
established by Dr. Beddoes in the Phil. Trans. 
Vol. LXXX. 

These are all esteemed, to have been volcanic 
productions that have undergone different 
degrees of heat ; it is well known that in Fa- 
pin's digester water may be made red hot by 
confinement, and will then dissolve many bodies 
which otherwise are little or not at all acted up- 
on by it. From hence it may be concdved, that 
under immense pressure of superincumbent ma- 
terials, and by great heat, these masses of lava 
may have undergone a kind of aqueous solution 
without any tendency to vitrifaction, and might 
thence have a power of crystallisation, whence 
all the varieties atwve mentioned from this dif- 
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ferent proportion of Che mateHiils, or the differ- 
ent dogreee of heat they may have undei^one in 
this aoueoiu solatieu. And that the unifor- 
mity of the mixture of the original eartlis, as of 
lime, argil, silex, magnesia, and barytes, which 
they contain, was owing to their boiling tage^- 
ther longer or shorter time before their eleva- 
tion into mountains. See note XiX. art 8. 

The seat of volcanoes seems to be principally, 
if not entirely, in these strata of granite ; as 
many of them are situated on granite moun- 
tains, and tlurow up fh>m time to time sheets 
of lava which run down over the preceding stra- 
ta from the same origin ; and in this they seem 
to differ from the heat which has separated the 
day, eoaL and sand in morasses, which would 
■ppear to have risen from a kind of fermentation, 
mi thus to have pervaded the whole mass with- 
out any expuition of lava. 

All the lavas from Vesuvius contain one fourth 
part of iron, f Kirwan's Min.) and all the live 
primitive eartlui, vh, calcareous, argillaceous, 
sUiceous, barytie, and magnesian earths, whicli 
are also evidoitly produced now daily fram the 
recrmnents of animal and vegetable bodies. 
"What is to be thence concluded ? Has the granite 
stratum in very ancient times been produced 
like the present calcareous and siliceous masses, 
according to tlie iugeuious theory of Dr. Hutton, 
who says new coutiuents are now forming at 
the Ifottom of the sea to rise in their turn, and 
thus the terraqueous globe has been, and wiU be, 
eternal? Or shall we suppose that this inter- 
nal heated mass of granite, which forms the 
nucleus of the earth, was a part of the body of 
the sun l)efore it was separated by an explosion ? 
Or was the sun originally a planet, inhabited 
like ours, and a satellite to some other gi-eater 
•ua, which has long been extinguished by diflfu- 
sionof its light, and around which the present 
sun continues to revolve, according to a con- 
jecture of the celebrated JVIr. Hei*8chell, and 
"Sirhich conveys to the mind a most sublime idea 
of the prugressive and increasing excellence of 
the works of the Creator of all things? 

For the more easy comprehension of the facts 
and conjectures, concerning the situation and 
production of the various strata of the earth, I 
shall licre subjoin a supiK>sed section of the globe, 
Imt without any attempt to give the proportions 
of the ]>arts, or the number of them, but only 
their respective situation over each other, and a 
f eok^ical recapitulation. 

GEOLOGICAL RECAl'ITULATION. 

1. The earth was projected along with the 
other iH'imary planets from the sun, which is 
aiiKMwed to be on Are only on its surface, emit- 
ting light without much internal heat like a l>all 
of burning camphor. 

2. llie rotation of the earth round its axis 
was occasioned by its greater friction or adhe- 
•lon to one side of the cavity from which it was 
ijMted ; and from this rotation it acquired its 
apharoidi(»l form. As it cooled in its ascent 
fnpu the sun its nucleus became harder ; and its 
atteudaut vaiioura were condensed, fonning tlie 
•oeati. 

3. The masses or mountains of granite, por- 
phyry, basalt, and stones of similar structure, 
were a uart of the Original nucleus of the earth 
or consist of volcanic pi*oductions since formed. 

4. On this nucleus of granite and basaltes, 
thus covered by the ocean, were formed the cal- 
careous beds of lime-stone^ marble, chalk, spi^r, 



from the exuThe of marine anlAtals ; with the 
flints, or ehertz, which accompany them. And 
were stratified by their having been formed at 
different and very distant periods of time. 

6. The whole terraqueous globe was burst by • 
centra] fires ; islands and continents were rais- 
ed, consisting of granite or lava in some parts, 
and of lime-stone in others ; and great valleys 
were sunk, into which the ocean retired. 

6. During these central earthquakes the moon 
was ejected from the earth, causing new tides ; 
and the earth's axis suffered some change in its 
inclination, and its rotatory motion was retarded. 

7. On some parts of these islands and conti- 
nents of granite or lime-stone were grailually 
produced extensive morastes, from the recre- 
ments of vegetables and of land animals, and 
from fiiese morasses, heated by fermenta- 
tation, were produced clay, marie, sand-stone, 
coal, iron, (with the bases of variety of acids) all 
which were8ti*atifiedby their having been form- 
ed at different, and very distant periods of time. 

8. In the elevation of the mountains very nu- 
merous and deep fissures necessarily were produc- 
ed. In these fi ss wes man y of the metals are form- 
ed, partly from descending materials, and partly 
from ascending ones raised in vapour by subter- 
raneous fires. In the fissures of granite or por- 
phyry quartz is Ibnned ; in the fissures of lime- 
stone c^ciirebus spar is produced. 

9. During these first great volcanic fires it is 
probable the atmosphere was either produced, 
or much increased ; a process which is jierhaps 
now going on in the moon ; Mr. Hei*scheU Itav- 
ing discovered a volcanic crater three mUea 
broad burning on her disk. 

10. The summits of the new mountains were 
cracked into innumerable lozenges by the cohl 
dews or snows falling upon them when red hot. 
From these summits, which were then twice 
as high as at present, cubes and lozenges oflcra- 
nite and basalt, afid quartz in some countries, 
and of marble and flints in others^ descended 
gradually into the valleys, and were i*olle«l to- 
gether in the beds of rivers, (which were then 
so large as to occupy the whole valleys, which 
they now only intei*sect ;) and pro<1uced the great 
beds of gravel, of which many valleys consist. 

11. In several parts of the earth's surface 
subsequent earthquakes, from the fermentation 
of morasses, have at different periods of time de- 
ranged the i>osition of the matters above descrili- 
ed. Hence the gravel, which was before in the 
beds of rivei*s has in some places been raised in- 
to mountains, along with clay and coal strata 
which were formed from morasses and washed 
down from eminences into the be<ls of rivers or 
the neighbouring seas, and in part raised again 
with gi*avcl or marine shells over them ; but 
this has only obtained in few places compariNl 
with the general distribution of such materials. 
Hence there seem to have existed two sources 
of earthquakes, which have occurred at great 
distance of time from each other ; one from the 
granite beds in the central parts of the earth, 
and the other from the morasses on its surface. 
AU the subsequent earthquakes and vohtaiioes of 
modern days comimred with these are of small 
extent and insignificant effect. 

12. Besides tlie argillaceous sand-stone pro- 
duced from morasses, which is stratified with 
clay, and coal, and iitm, other great beds of sili- 
ceous sand have been formed m the sea by tho 
combination of an unknown acid from morasses, 
and the calcareous matters of the ocean. 

13. The warm watcra which are found In 
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■Mny oonntrlei, are owing to steam arising from 
great deptlis -through the fissures of lime-stone 
or laTa, elevated by subterranean fires, and con- 
densed between the strata of the hUls over 
them; and not from any decomposition of pyrites 
or manganese near the surfoce of the eartn. 

li. The columns of basaltes have been raised 
by the congelation or expansion of granite beds 
in the act of cooling from their seini-vitreotts 
fusion. 



NOTE XXV.— EVAPORATION. 

jfatuzUc nymphs ! you lead toith viewless march 
The winged vapours up the aerial arch. 

Canto III. L la 

I. The atmosphere will dissolve a certain 
quantity of moisture as a chemical menstruum, 
even when it is much belo^ the freezing point, 
as appears from the diminution of ice suspended 
in ii-osty air, but a much greater quantity of 
water is evaporated and suspended in the air by 
means of heat, which is perhaps the universal 
cause of fluidity, for water is known to boil with 
less heat in vacuo, which is a nroof that it will 
evaporate faster in vacuo, and that the air there- 
fore rather hinders than promotes its evapora- 
tion in higher degrees of heat. The quick eva- 
poration occasioned in vacuo by a small d^^ee 
<^ heat is agreeably seen in what is termed a 
pulse-glass, which consists of an exhausted tube 
of glass with a bulb at each end of it, and with 
about two-thirds of the cavity filled with adco- 
hol, in which the spirit is instantly seen to boil 
by the heat of the finger-end applied on a bubble 
of steam in the lower bulb, and is condensed 
again in the upper bulb by the least conceivable 
comparative coldness. 

8. Another circumstance evincing that heat is 
the principal cause of evaporation is that at the 
time of water being converted into steam, a great 
quantity of heat is taken away from the neigh • 
Douring bodies. If a thermometer be repeatedly 
dipped in ether, or in rectified spirit of wine, 
and exposed to a blast of air, to expedite the eva- 
poration by perpetually removing the saturated 
air from it, the thermometer wiU presenUy sink 
below freezing. This warmth, taken from the 
ambient bodies at the time of evaporation by the 
steam, is again given out when the steam is con- 
densed into water. Hence the water in a worm- 
tub during distillation so soon becomes hot ; and 
hence the warmth accompanying the descent of 
rain in cold weather. 

8. The third circumstance, showing that heat 
is the principal cause of evaporation, is that some 
of the steam becomes again condensed when any 
part of the heat is withdrawn. Thus when 
warmer south-west winds replete with moisture 
succeed the colder north-east winds all bodies 
that are dense and substantial, as stone walls, 
brick floors, &c. absorb some of the heat from the 
passing air, and its moisture becomes precipitat- 
ed on them, while the north-east winds bm)me 
warmer on their arrival in this latitude, and are 
thence disposed to take up more moisture, and 
are termed drying winds. 

4. Heat seems to be the principal cauie of the 
solution of many other bodies, as common salt, 
or blue vitriol dissolved in water, which when ex- 
posed to severe cold are precipitated, or carried, 
to the part of the water last frozen ; this I observ- 
ed in a phial filled with a solution of blue vitriol 



which was frozen; the phkd was burst, the ice 
thawed, and a blue column of cupreous vitri<4 
was left standing upright on the bottom of the 
brokenglass, as described in Note XIX. Art. S. 

II. Hence water may either be dissolved in 
air, and may then be called an aerial solution ot 
water ; or it may be dissolved in the fiuid mat- 
ter of heat, according to the theory of M. Lavoi- 
sier, and may then be called steam. In the 
former case it is probable there are many other 
vapours which may precipitate it, as marine 
acid gas, or fluor acid gas. So alkfdine gas and 
acid gas dissolved in air precipitate each other, 
nitrous gas precipitates vital air from its azote, 
and inflammable gas mixed with vital air ignited 
by an electric spark either produces or precipi- 
tates the water in both of them. Are there any 
subtle exhalations occasionally difiiised in the 
atmosnhere which may thus cause rain ? 

1. But as water is perhaps numy hundred 
times more soluble in the fluid, matter of heat 
than in air, I suppose the eduction ^ this heat, 
by whatever means it is occasioned, is the prin- 
cipal cause of devaporation. Thus if a region of 
air is brought from a warmer climate, as the S. 
W. winds, it becomes cooled by its contact with 
the earth in this latitude, and parts with so 
much of its moisture as was dissolved in the 
quantity of calorique, or heat, which it now 
loses, but retains that part which was suspended 
by its attraction to the particles of air, or by 
aerial solution, even in the most severe frosts. 

8. A second immediate cause of rain is a 
stream of N. £. wind descending from a superior 
current of air, and mixing with the warmer 8. 
W. wind below ; or the reverse of this, viz, a 
superior current of S. W. wind mixing with an 
inferior one of N. £. wind ; in both these cases 
the whole heaven becomes instantly clouded, and 
the moisture contained in the S. W. current is 
precipitated. This cause of devaporation has 
been ingeniously explained by Dr. Hutton in 
the Transact, of Edinburgh, Vol. I. and seems 
to arise from this circumstance ; the particles of 
air of the N.£. wind educe part of the heat from 
the S.W. wind, and therefore the water which 
was dissolved by that quantity of heat is precipi- 
tated ; all the other part of the water, which 
was suspended by its attraction to the particles 
of air, or dissolved in the remainder of the heat, 
continues unprecipitated. 

8. A third method by which a region of air 
becomes cooled, and in consequence deposits 
much of its moisture, is from the mechanical 
expansion of air, when part of the pressure is 
taken off. In this case the expanded air becomes 
capable of receiving or attracting more of the 
matter of heat into its interstices, and the va- 
pour, which was previously dissolved in this 
heat, is deposited, as is seen in the receiver of an 
air-pump, which becomes dewy, as the air with- 
in becomes expanded by the eduction of part of 
it. See Note VII. Hence when the mercury 
in the barometer sinks without a change of the 
wind the air generally becomes colder. See 
Note VII. on elementary heat. And it is 
probably from the varying pi*essure of the in- 
cumbent air, that in summer days small black 
clouds are often thus suddenly produced, and 
again soon vanish. See a paper in Fhilos. Trans. 
Vol. LXXVIII. intitled Frigorific Experi- 
ments on the Mechanical Expansion of Air. 

4. Another portion of atmospheric water may 
possibly beheld in solution by the electric fluid, 
since in thunder storms a precipitation of the 
water seems to be either the cause or the conse- 
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querice of the eduction of the eleotrlclty. But It 
appears more probable that the water is con- 
densed into clouds by the eduction of its heat, 
and that then the surolus of electricity prevents 
their coalescence into larger drops, which imme- 
diately succeeds the departure of the lightning. 
- 5. The immediate cause why the barometer 
sinks before rain is, first, because a region of 
warm air, brought to us in the place of the cold 
air which it haa displaced, must weigh lighter, 
both specifically and absolutely, if the height of 
the warm atmosphere be supposed to be equal to 
that of the preceding cold one. And secondly, 
after the drops of ram begin to fall in any col- 
umn of air, that column becomes lighter, the 
fisilling drops only adding to the pressure of the 
air in proportion to the resistance which they 
meet with in passing through that fluid. 

If we could suppose water to be dissolved in 
idr without heat, or in very low degrees of heat, 
I suppose the air would become heavier, as hap- 
pens in manv chemical solutions, but if water 
dissolved in the matter of heat, or calorique, be 
mixed with an aerial solution of water, there 
can be no doubt but an atmosphere consisting of 
such a mixture must become lighter in propor- 
tion to the quantity of calorique. On the same 
circumstance depends the visible vapour pro- 
duced Arom the breath of animals in cold weather, 
or from a boiling kettle ; the particles of cold 
air, with which it is mixed, steal a pai't of its 
heat, and become themselves raised in temper- 
ature, whence part of the water is precipitated in 
visible vapour, whic^, if in great quantity, sinks 
to the ground ; if in small quantity, and the sur- 
rounding air is not previously saturated, it 
■preads itself till it becomes again dissolved. 



NOTE XXVI.— SPRINGS. 

Your lucid hands condense, with fingers chiU, 
The blue mist hovering round the gelid hiU. 

Canto III. 1. 19. 

The surfece of the earth consists of strata, 
many of which were formed originally beneath 
the sea, the mountains were afterwards forced 
up by subteri'aneous fires, as appears from the 
fissures in the rocks of which they consist, the 
quantity of volcanic productions all over the 
world, and the numerous remains of craters of 
volcanoes in mountainous countries. Hence 
the strata which compose the sides of mountains 
lie slanting downwards, and one or two or more 
of the external strata not reaching to the sum- 
mit when the mountain was raised up, the se- 
cond or third stratum or a more inferior one is 
there exposed to day ; this may be well repre- 
sented by forcibly thrusting a blunt instrument 
through several sheets of paper, a bur will 
stand up with the lowermost sheet standing 
h^hest m the centre of it. On this uppei*most 
stratum, which is colder as it is more elevated, 
the dews are condensed in large quantities ; and 
sliding down pass under the first or second or 
third stratum which compose the sides of the 
liill ; and either form a morass below, or a weep- 
ing rock, by oozing out in numerous places, or 
many of these less cuiTents meeting t<^ether 
burst out in a more copious rill. 

The summits of mountains are much colder 
than the plains in their vicinity, owing to several 
causes ; 1. Their being in a manner insulated or 
cut off from the common heat of thf earth, 



which is always of 48 degrees, and perpetually 
counteracts the effects of external c<Md beneam 
that degree. 2. From their surfaces being larger 
in proportion to their solid contents, and hence 
their heat more expeditiously carried away by 
the ever-moving atmosphere. S. The increas- 
ing rarity of the air as the mountain rises. ..All 
those iMMiies which conduct electricity well or ill, 
conduct the matter of heat likewise well or iU. 
See note VII. Atmospheric air is a bad con- 
ductor of electricity, and thence confines it on 
the body where it is accumulated, but when it 
is made very rare, as in the exhausted receiver, 
the electric aura passes away immediately to 
any distance. The same circumstance prolmbly 
happens in respect to heat, which is mus kept 
by the denser air on the plains from, escaping, 
but is dissipated on the hills where the air is 
thinner. 4. As the currents of air rise up the 
sides of mountains they l>ecome mecfaanically 
rarefied, the pressure of the incumbent column 
lessening as they ascend. Hence the expanding: 
air absorlMS heat from the mountain as it as- 
cends, as explained in note VII. 5. There is 
another, and perhaps more powerful cause, I 
suspect, which may occasion the great cold on 
mountains, and in the higher parts of the atmo- 
sphere, and which has not yet been attendfpi toj 
I mean that the fiuid matter of heat may probably 
gravitate round the earth, and form an atmo- 
sphere on its surface, mixed with the a^al at- 
mosphere, which may diminish or become rarer, 
as it recedes from the earth's surface, in a greater 
proportion than the air diminishes. 

6. The great condensation of moisture on the 
summits of hills has another cause, which is 
the dashing of moving clouds against them ; in 
misty days this is often seen to have great effect 
on plains, where an eminent tree by obstructing 
the mist as it moves along shall have a much 
greater quantity of moisture drop from its leaves 
than falls at the same time on the ground in its 
vicinity. Mr. White, in his history of Selbome, 
gives an account of a large tree so situated, from 
which a stream flowed during a moving mist so 
as to fill the cart ruts in a lane otherwise not 
very moist ; and ingeniously adds, that trees 
planted about ponds of stagnant water contribute 
much by these means to supply the reservoir. 
The spherules which constitute a mist or cloud 
are kept from uniting by so small a power that 
a little agitation against the leaves of a tree, or 
the greater attraction of a flat moist surface, 
condenses or precipitates them. 

If a leaf has its surface moistened, and parti- 
cles of water separate from each other as in a 
mist be brought near the moistened surface of a 
leaf, each particle will be attracted more by that 
plain surface of water on the leaf than it can be 
by the surrounding particles of the mist, because 
globules only attract each other in one point, 
whereas a plain attracts a globule by a greater 
extent of its surface. 

The common cold springs are thus formed on 
elevated grounds by the condensed vapours, and 
hence are stronger when the nights are cold af- 
ter hot days in spring, than even in the wet daytf 
of winter. For the warm atmosphere during 
the day has dissolved much more water than it 
can support in solution during the cold of the 
night, which is thus deposited in large quanti- 
ties on the hills, and yet so gradually as to soak 
in between the strata of them, rather than to 
slide off over their surfaces like ahaiiken of nkitl. 
The common heat of the intenbBd parts of the 
I earth is ascertained by springs which aHse from 
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■Ifttta of earth too &ef^ to be afK^^ted by the best 
of wammvr or the frosts tti fainter. Those in 
tids ooimtry are of 48 daprees of heat, those 
about Philadelphia were said by Dr. Franklin 
to be 6S ; whether thb yariation is to be account- 
ed for by the difference of the sun's heat in that 
ooontry, according to the ingenious theory of 
Mr. iUrwan, or to the vicinity of subterranean 
fires, is not yet, I think, decided. There are, 
however, subterraneous streams of water not 
•zacily produced in this manner, as streams is- 
■ning from fissures in the earth, eommunicating 
with the craters of old volcanoes ; in the Peak of 
Derbyshire are many hollows, OEdled swallows, 
where the land floods sink into the earth, and 
oome out at some miles distant, as at Dam near 
Ashbome. See note on Fica, Part II. 

Other streams of cold water arise from beneath 
the snow on the Alps and Andes, and other high 
mountains, which is perpetually thawing at its 
Wider surface by the common heat of the eartii, 
and gives rise to large rivers. For the origin of 
warm q;»rings see note on Fucus, Part II. 



NOTE XXVIL— SHELL FISH. 

You round echinus ray his arrovy mad, 
Crtoe the keeVd nautilus his oar and sail ; 
Firm to kis rockwith silver cords suspend 
The anchor* d pinnOf and his cancer--frieruL 

Canto ill. L 67. 

Thi armour of the echinus, or sea hedge-bog, 
consists cenerally of moveable spines ; TLinnei 
System- X^at, VoL I. p. lioe.) and in that re- 
nect resembles the armour of the land animal of 
the same name. The irregular protuberances 
on other sea-shells, as on some species of the 
purpura, • and murex, serve them as a fortifica- 
tion against the attacks of their eneniies. 

It is sidd that this animal foresees temnestuous 
weathenu and sinking to the bottom oi the sea, 
adheres firmly to sea plants, or other bodies, by 
means of a substance which resembles the horns 
of snails. Above twelve hundred of these fillets 
have been counted by which this animal fixes it- 
•elf ; and when afloat, it contracts these fillets 
between the bases of its points, the number of 
which often amounts to two thousand. Diet. 
raisonni§, art. Oursin de mer. 

There is a kiud of nautilus^ Called by Linneua, 
aivonauta, whose shell has but one cell ; of this 
animal Pliny affirms, that having exonerated its 
shell by throwing out the water, it swims upon 
the surface, extending a web of wonderful ten- 
uity, and bending biusk two of its arms, and 
rowing with the rest, makes a sail, and at length 
receivmg the water dives again. Plin. IX. 89. 
Linneus adds to his description of this animal, 
that like the crab Diogenes or Bernhardt it oc- 
oupies a house not its own, as it is not connected 
to Its shell, and is therefore foreign to it ; who 
could have given credit to this if it had not been 
attested by so many who have with their own 
eyes seen this argonaut in the act of sailing? 
^t. Nat. p. 1161. 

The nautilus, properly so named by Linneus, 
has a shell consisting of many chambers, of 
which cups are made m the East with beautiful 
painting and oarvinff on the mother-pearl. The 
animal is said to iimabit only the uppermost or 
«pen chaoiba^- which is larger than the reat; 



and that the rest remain empty, except that the 
pipe, or siphunculus, which communicates from 
one to the other of them, is filled with an ap- 
pendage of the animal like a gut or string. Mr. 
Hook, in his Philos. Exper. p. S06. imagines 
this to be a dilatable or compressible tube, like 
the idr bladders of fish, and that by contracting 
or permitting it to expand, it renders its shell 
buojrant or the contrary. See note on Ulva, 
PartIL 

The pinna, or sea-wing, is contained in a 
two-valve shell, weighlnfi^ sometimes fifteen 
pounds, and emits a beard of fine long glossy 
silk-like fibres, by which it is suspended to the 
rocks twenty or thirty feet beneath the surfkce 
of the sea. In this situation it is so successfully 
attacked by the eight-footed polypus, that the 
species perhaps could not exist but for the exer- 
noiksor the cancer pinnotheris, wlw lives in the 
same shell as a guara and companion. Amoen. 
Acad. Vol. II. p. 48, Lin. Syst. Nat. Vol. I. 
p. 1159, and p. 1040. 

The pinnotheris* or pinnophylax, fe a small 
crab naked like Bernard the Hermit, but is 
furnished with good eyes, and lives in the same 
shell with the pinna ; when they want food the 
pinna opens its shell, and sends its faithful sUy 
to forage ; but if the cancer sees the polvpusy 
he returns suddenly to. ^e arms of his blind 
hostess, who by closing the shell avoids the fury 
of her enemy ; otherwise, when it has procured 
a booty, it brings it to the opening of the shell, 
where it is admitted, and they divide the prey. 
This was observed by Hadequist in his voyage 
to Palestine. 

The byssus of the ancients, according to 
Aristotle, was the beard of the pinna aliove 
mentioned, but seems to have been used by 
other writers indiscriminately for any spun 
material, which was esteemed finer or more va- 
luable tl^ wool. I(«aumiir says the threads of 
this byssus are not less fine or less beautiful than 
the Silk, as it is spun by the silk-worm ; the 
pinna on the coasts of Italy and Provence 
(where it iiT fished up by iron-hooks fixed on 
long poles^ is called the silk-worm of the sea. 
The stockings and gloves manufactured from it, 
are of exquisite fineness, but too warm for com- 
mon wear, and are thence esteemed useful in 
rheumatism and gout. Diet, raisonne, art. Pln- 
ne-marine. The warmth of the byssus, like 
that of silk, is probably owing to their being bad 
conductors of neat, as well as of electricity. 
When these fibres are broken by violence, tbi^ 
animal, as well as the muscle, has the power to 
re-produce them like the common spiders, as was 
observed by M. Adanson. As raw silk, and 
raw cobwebs, when swallowed, are liable to pro- 
duce great sickness, (as I am informed,) it i^ 
probable the part of musdes, which sometime^ 
disagrees witn the people who eat them, may be 
this si&y web, by which they attach themselves 
to st6ne8. The large kind of pinna contains* 
some mother-pearl of a reddish tinge, according 
to M. d* Aivenville. The substance sold under 
the name of Indian weed, and used at the bot- 
toni of fish-lines, is probably a production of this 
kind; which however is scarcely to be distin- 
guished by the eye from the tencons of a rat's 
tail, after they have been separated by putrefac- 
tion in water, and wdl cleaned and rubbed ; a 
production, which I vras once shown as a great 
curiosity ; it had the uppermost bone of the tail 
adhering to it, and was said to have iKten used as' 
an ornament in a lady's hair. 
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NOTE XXVIl I.— STURGEON. 

fnin worm-like beard his tootfUen Uja arrai/, 
And teach the unwiddtf sturgeon to betray. 

Canto III. 1.71. 

The Sturgeon, Adpenser, Stntrio, Lin. Syst. 
Nat. Vol. I. p. 40S. iu a fish of great curlo- 
tlty aa well as of great importance ; his mouth 
If placed under the bead, without teeth, like 
the opening of a purse, which he has the 
power to push suddenly out or retract. Be- 
fore this mouth under the beak or nose hang 
tourtendrills some inches long, and which so 
resem^e earth-worms that at first sight they 
may be mistaken for them. This clumsy tooth- 
If^s fisii is supposed by this contrivance to keep 
himself in good condition, the solidity of . his 
flesh eyidenfly showing him to be a fish of prey. 
He is sud to hide his large body amongst the 
^freedi near the sea-coast or at the mouth of large 
rivers, oulyeaLposin&hiscirrhlortt'ndrils, which 
pmall fiah .or sea-msects mistaking for r^d 
worms approach for pluuder, and are sucked 
Into the jaws of their enemy. He has been sup- 
posed by some to root into the soil at the bottom 
of the sea or rivers ; but the cirrhl or tendrils 
above mentioned, which hang from his snout 
9ver hit mouth, must themselves be very incon- 
Tenient for this purpose ; and as it has no jaws 
It evidently lives by suction, and during its re- 
aid«ice in the sea a quantity of sea-insects are 
lound in its stomach. 

llie flesh was so valued at thetimeof theEm- 
porOr Severus, that it was brought to table by ser- 
vants with coronets on their heads, and preced- 
ed by music, which might give rise to its being 
In our country presented by the Lord Mayor to 
•the King. At present it is caught in the Da- 
nube, and the Wolga, the JDon, and other 
large rivers, for various purposes, llie skin 
makes the best covering for carriages ; isin- 
glass is prepared from parts of the skin; ca- 
vear from the spawn ; and the flesh is pickled 
4nr salted, and sent all over Europe. 



NOTE XXIX— OIL ON WATER. 

Or withfineJUms, suspended o'er the deqt. 
Of oil ^usive ItUl the waves to sUxjk 

Canto in. 1.87. 



water gentie breezes have no IllflueQ(^e in raising 
waves upon it ; for a small quantity of oil wiU 
cover a very great surface of wato*, (I suppose 
a spoonful will diffuse itself over some acres) 
and the wind blowing upon this carries it gra- 
duaUy forwards ; and there being no friction bo- 
tween the two surfaces the water is not afiected. 
On which account oil has no effect in stilling 
the agitation of the water after the wind ceases^ 
as was found by the experiments of £>r* 
Franklin. 

This circumstance, lately brought into notice 
by Dr. Franklin, had been mentioned by JPliny, 
and is said to be in use by the divers for pearls, 
who in windy weather take down with wem a 
little oil in their mouths, which they occasional* 
ly give out when the inequality of the sm>ema- 
tant waves prevents th^ii from seeing sufficient- 
ly distinctly for their purpose. 

The wonde«*ful tenuity with which oil can be 
spread upon water is evinced by a few drops, 
projected from a bridge, where the eve is pro- 
perly placed over it, passing through all the 
prismatic colours as it oiffuses itself. And also 
from another curious experiment of Dr. Frank- 
lin's : he cut a piece of cork to abouc the die of 
a letter wafer, leaving a point standing off like a 
tangent at one edge of the cirde. This piece of 
cork was then dipped in oil and thrown into a 
laj^e pond of water, and as the oil flowed off at 
the point, the cork-wafer continued to revolve 
in a contrary direction for several minutes ; the 
oil flowing off all that time at the pointed tan- 
gent in coloured streams. In a small pond of 
water this experiment does not so well succeed, 
as the circulation of the cork stops as soon as the 
water becomes covered with the pellicle of oiL 
See Additional Note, No. XIII. and Note on 
Fucus, Part II. \ 

The ease with which oil and water slide over 
each other is agreeably seen if a phial be about 
half filled with equal parts of oil and water, and 
made to oscillate suspended by a string, the up» 
per surfac of the oil and the lower one of the 
water will always keep smooth ; but the agita^ 
tion of the surfaces where the oil and water 
meet, is curk>us ; for their specific gravities be- 
ing not very different, and their friction on each 
other nothing, the highest side of the water, as 
the phial descends in its oscillation, having ac. 
quired a greater momentum than the lowest sld ^ 
(from its having descended ftirther) would rise 
the highest on the ascending side of the osdU»> 
tion, and thence pushes the then uppermost part 
of the water amongst tlie oil. 



Tbxab is reason to believe that when oil is 
ponred upon water, the two surfaces do not 
teuch each other, but that the oil is suspended 
over the water by their mutual repulsion. This 
aeems to be rendered probable by the following 
eiqieriment ; if one drop of oil be dropped on a 
bason of water, it will immediately diifuse itself 
orer the ^hole, for there bein^ no friction be- 
tween the two surfaces, there is nothing to pre- 
vent its spreading itself by the gravity or the up- 
per part of it, except its own tenacity, into a 
peUide of the greatest tenuity. But it a second 
drop of o9 be put upon the former, it does 
not spread itself^ but remains in the form of a 
drop, as the other already occupied the whole 
aurrace of the bason, and there is friction in oil 
pMslng over oil, though none in oil passing over 
water. 

HcDce whoi oil Is diffused on the surface of 



NOTE XXX.— SHIP-WORM. 

Meet fell teredo, as he mines the ked 
With beaked head, and break his Hjts of Med. 

Canto 111. 1. 91. 

The teredo, or ship- worm, has two calcareous 
jaws, hemispheriraJ, flat befoiT, and angular 
behind. The shell is taper, winding, penetrating 
ships and submarine wood, and was brought 
from India into Europe. Linnei System. Nat. 
p. 1267. The tarieres, or sea-worms, attack 
and erode ships with such fury, and in siich 
numbers, as often greatly to endanger them. It 
is said that our vessels have not known this new 
enemy above fifty years, that they were brought 
from the sea about tie Antilles to cur parts of 
the ocean, where Ihey have increased prodifsJ-Qoar- 
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ly. They bore'thdr paasaM in the direetien of 
the ilhres of the wood, wUch is their nonrteh- 
ment, and cannot return or naae obliquely, and 
thence when they come to a knot in the wood, 
or when two of them meet together with their 
■tony mouths, they perish for want of food. 

• In the year 1731 and 1758 the United Provin- 
ces were under a dreadful alarm concerning these 
insects, which had made great depredation on 
tho piles which support the banks of Zealand ; 
but It was happily discovered a few years after- 
wards that these insects had totally abandoned 
that island, (Diet. Raisonne, art. Vers Ron- 
geurs,) which might have been occasioned by 
their not being able to live in that latitude when 
tlw winter was raUier severer than usual. 



NOTE XXXL— MAELSTROM. 

Turn the broad helm, thejkutenng canvas urge 
From MadUrom*s fierce mnavigaBle surge. 

Canto III. 1. 93. 

I 

Ok the coast of Norway there is an extensive 
Tortex, or eddy, which lies between the islands 
of Modcoe and Moskenas, and is called Moskoe> 
•trom, or Maelstrom ; it occupies some leagues 
in circumference, and is said to be very danger- 
ous and often destructive to vessels navigating 
these seas. It is not easy to understand the ex- 
istence of a constant descending stream without 
supposing it must pass through a subterranean 
cavity to some other part of the earth or ocean 
which may lie beneath its level ; as the Medi- 
terranean seems to lie beneath the level of the 
Atlantic ocean, which therefore constantly flows 
into it throueh the Straits ; and the waters of 
the Gulph of Mexico lie much above the level of 
the sea about the Floridas and farther north- 
ward, which gives rise to the Gulph-stream, as 
described in note on Cassia in Part II. 

The Maelstrom is said to be still twice in 
about twenty-four hours vrhea the tide is up, 
and most violent at the opposite times of the day. 
This is not difficult to account for, since when 
so much water is brought over the subterrane- 
ous passage, if such exists, as completely to fill 
it and stand many feet above it, less disturbance 
must appear on the surface. The Maelstrom is 
described in the Memoirs of the Swedish Aca- 
demy of Sciences, and Pontopiddon's Hist, of 
Norway, and in the Universal Museum for 
1763, p. 131. 

The reason why eddies of water become hol- 
low in the middle is because the water immedi- 
ately over the centre of the well, or cavity, falls 
fikster,' haying less friction to oppose its descent, 
than the water over the circumference or edges 
of the well. The circular motion or gyration 
of eddies depends on the obliquity of the course 
oj^ the stream, or to the friction or opposition to 
it beine greater on the one side of the well than 
-the other; I have observed in water passing 
through a hole in the bottom of a trough, which 
was always kept full, the gyration of the stream 
might be turned either way by increasing the 
opposition of one side of the eddy with one's 
finger, or by turning the spout, through which 
the water was intrcKluced, a little more oblique- 
ly to the hole on one side or on the other. Light- 
er bodies are liable to be retained long in eddies 
of water, while those rather heavier than water 
are soon thrown out beyond the circumference 
by their acquired momentum becoming greater 



than that of the water. Thus if equal portions 
of oil and water be put into a phial, and by 
means of a string be whirled in a circle round 
Uie hand, the water will always keep at a great- 
er distance from the centre, whence in the ed- 
dies formed in rivers during a flood a person 
who endeavours to keep above water or to swim 
is liable to be detained m them, but on suffering 
himself to sink or dive he is said readily to es- 
cape. This circulation of water in descending 
through a hole in a vessel Dr. Franklin has in- 
geniously am>lied to the explanation of hurri- 
canes or eddies of air. 



NOTE XXXIL— GLACIERS. 

IFhere round dark crags indignant waters bend 
Through rifted ice, in ivory veins descend. 

Canto IIL 1. 113. 

The common heat of the interior parts of the 
earth being always 46 d^n^'ees, both in winter 
and summer, the snow which lies in contabt 
with it is always in a thawing state ; hence in 
ice-houses the external parts of the collection of 
ice is perpetually thawing and thus preserves 
the internal part of it ; so that it is necessary to 
lay up many tons for the preservation of one ton. 
Hence in Italy considerable rivers have their 
source from beneath the eternal glaciers, or 
mountains of snow and ice. 

In our country when the air in the course of 
a frost continues a day or two at very near SS 
degrees, the common heat of the earth thaws the 
ice on its surface, while the thermometer re- 
mains at the freezing point. This circumstance 
is often observable in the rimy mornings of 
spring ; the thermometer shall continue at the 
feezing point, yet all the rime will vanish ex^ 
cept tlutt which happens to lie on a bridge, a 
board, or on a cake of cow-dung, which being 
thus as it were insulated or cut off from so free 
a communication with the common heat of the 
earth by means of the air under the bridge, or 
wood, or dung, which are bad conductors of heat, 
continues some time longer unthawed. Hence 
when the grounU is covered ti^ick with snow, 
though the frost continues, and the sun does not 
shine, yet the snow is observed to decrease very 
sensibly. For the common heat of the earth 
melts the under surface of it, and the upper one 
evaporates by its solution in the air. llie great 
evaporation of ice was observed by Mr. £^yle, 
which experiment I repeate'd some time ago. 
Having suspended a piece of ice by a wire alld 
weighed it with care without touching it with 
my hand, I hung it out the whole of a dear frosty 
night, and found in die morning it had lost 
nearly a fifth of its weight. Mr. N. Wallerius 
has since observed that ice at the time of its con- 
gelation evaporates faster than water in its fluid 
form; whicn may be accounted for from the 
heat given out at me instant of freezing ; (Saus- 
sure's Essais sur Hygromet. p. 249.) but this 
effect is only momentary. 

Thus the vegetables that are covered with snoTtr 
are seldom injured ; since, as they lie between 
the thawing snow, which has 32 degrees of heat, 
and the covered earth which has 46, they are 
preserved in a d^ee of heat between these, viz, 
in 40 degrees of heat. Whence the moss on 
which the rein-deer feed in the northern lati- 
tudes vegetates beneath the snow ; (See note on 
Muschua Fart II.) and hence many Lapland 
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and Alpine plants jMTlslied throngh cold In fbe 
botanic nrden at Upsal, for in their native^itu- 
ati<MDS| though the cold is much more intense, 
yet at its Tery commencement they are covered 
deep with snow, which remains till late in the 
npring. For this fact see Amsenit. Academ. 
V<d. I. No. 46. In our climate such plimts do 
well covered with dried fern, under whieh they 
will grow, and even flower, till the severe ver- 
nal frosts cease. For the increase of glaciers see 
Note on Canto I. 1. 589. 
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NOTE XXXIII— WINDS. 

WWe southern gales 6*er western oceans roU^ 
And Evrus steals Ms ice-winds from thepok. 

Canto IV. L 16. 

Th« theory of the winds is yet very imper- 
fect, in part perhaps owing to the want of obser- 
vations sufficiently numerous of the exact times 
and. places where they begin and cease to blow, 
but chiefly to our yet imperfect knowledge of the 
means by which great regions of air are either 
suddenly produced or suddenlv destroyed. 

The air is perpetually subject to increase or 
diminution firom its combination with other 
bodies, or its evolution from them. The vital 
part of the air, called oxygene, is continually 
produced in this climate n*om the perspiration 
of vegetables in the sunshine, and probably from 
t^e action of light on clouds or on water in the 
tropical climates, where the sun has greater 
power, and may exert some yet unknown laws 
ctf luminous combination. Another part of the 
atmosphere, which is called azote, is perpetually 
set at liberty from animal and vegetable bodies 
by putrefaction or combustion, from many 
springs of water, from volatile alkali, and pro- 
bably from fixed alkali, of which there is an ex- 
haustless source in the water of the ocean. Both 
these component parts of the air are perpetually 
again diminished by their contact with the soil, 
which co>'ers the surface of the earth, producing 
nitre. The oxygene is diminished in the pro- 
duction of all acids, of which the carbonic and 
muriatic exist in great abundance. The azote is 
diminished in the growth of animal bodies, of 
which it constitutes an important part, and in 
its combinations with many other natural pro- 
ductions. 

. They are both probably diminished in im- 
mense quantities by uniting with the inflamma- 
ble air, which arises from the mud of rivers and 
lakes at some seasons, when the atmosphere is 
light : the oxygene of the air producing water, 
and the azote producing volatile alkali by their 
combinations with this inflammable air. At 
other seasons of the year these principles may 
again clumge their combinations, and the atmo- 
s^eric air be reproduced. 
. Mr. Lavoisier found that one pound of char- 
coal in burning consumed two pounds nine 
ounces of vital air, or oxygene. The consump- 
tion of vital air in the process of making red 
lead may readily be reduced to calculation ; a 
small barrel contains about twelve hundred 
weight of this commodity, 1200 pounds of lead 
by calcination absorb about 144 pounds of vital 
air ; now as a cubic foot of water weighs 1000 
avoirdupois ounces, and as vital air is above 800 
times lighter than water, it follows that every 



barrel of I'ed lead contains nearly 2000 cubic feet 
of vital air. If this can be performed in mini- 
ature in a small oven, what may not be done in 
the immense elaboratories of nature ! 

These great elaboratories of nature include 
almost all her fossil as well as her animal and 
vegetable productions. Dr, Priestley obtained 
air of greater or less purity, both vital and azotic, 
from aJmost all the fossil substances he subjected 
to experiment. Four ounce weight of lava from 
Iceland heated in an earthen retort yielded 
twenty oimce measures of air. 



4 02. wt. of lava 

7 basaltffl 

2 toad stone 

1| granite 

1 elva n 

7 gy{)6um 

4 blue slate 

4 clay 



gave 



SO ox. 
J04 .... 

40 .... 

SO .... 

ST .... 
230 .... 
290 .... 

SO .... 



meas. ofair. 



4 lime-stone qiar ...... 830 



5 limestone 

3 chalk 

S| white iron ore 

4 dark iron ore 

I molybdena 

I stream tin 

2 steatites 

2 barytes 

2 black wad 

4 sand-stone 

3 coal 



llflO 

630 

560 

410 

25 

20 

40 

26 

80 

75 

00 



In this account the fixed air was previously 
extracted from the lime-stones by acids, and the 
heat applied was much less than was necessarv 
to extract all the air from the bodies employed. 
Add to this the known quantities of air which 
are combined with the calciform ores, as the 
ochres of iron, manganese, calamy, gray ore of 
lead, and some idea may be formed of the great 
production of air in volcanic eruptions, as men-' 
tioned in note on Chunda, Fart II. and of the 
perpetual absorptions and evolutions of whole 
oceans of air from every part of the earth. 

But there would seem to be an officina aeris, 
a shop where air is both manufactured and de- 
stroyed in the greatest abundance within the 
polar circles, as will hereafter be spoken of. Can 
this be effected by some yet unknown law of the 
congelation of aqueous or saline fluids, which 
may set at liberty their combined heat, and con- 
vert a part both of the acid and alkali of sea- 
water into their component airs ; or on the con- 
trary, can the electricity of the northern lights 
convert inflammable air and oxygene into water, 
whilst the great d^^ree of cold at the poles unites 
the azote with some other base ? Another offi- 
cina aeris, or manufacture of air, would seem to 
exist within the tropics, or at the line, though 
in a much less quantity than at the poles, owing 
perhaps to the action of the sun's light on the 
moisture suspended in the air, as will also be 
spoken of hereafter ; but in all other parts of the 
earth these absorptions and evolutions of air in a 
greater or less degree are perpetually going on in 
inconceivable abundance; increased probably, 
and diminished at different seasons of the year 
by the approach or retrocession of the sun's light ; 
future discoveries must elucidate this part of the 
subject. To this should be added, that as heat 
and electricity, and perhaps magnetism, are 
known to displace air, that it is not impossible 
but that the increased or diminished quantities 
of these fluids diffused in the atmosphere may 
increase its weight as well as its bulk ; since 
their specific attractions or affinities to matter 
are very strong, they probably also possess gen- 
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SOUTH-WKST WINDS. 

The Telocity of the turface of the earth in 
movin^r round its axis diminishes from the equa- 
tor to the poles. \^lience if a r^ion of air in 
this country should be suddenly removed a few 
degrees towards the north it must constitute a 
western wind, because from the velocity it had 
previously acquired in this climate by its 
mction with the earth it would for a time move 
quicker than the surface of the country it was 
removed to ; the contnu'y must ensue when a 
riagion of air is transported from this country a 
few d^rees southward, because the velocity it had 
acquired in this climate would be leas than that 
of the earth* 8 surface where it was removed to^ 
whence it would appear to constitute a wind 
from the east, while m reality the eminent parts 
of the earth would be carried against the too 
slow air. But if this tranroortatlon of air from 
south to north be performea gradually, the mo- 
tion of the wind will blow in the diagonal be- 
tween south and west. And on the contrary, 
if a region of air be graduallv removed from 
north to south it woiud also blow diagonally 
between the north and east, from whence we 
may safely conclude that all our winds in this 
eouutrv which blow from the north or east, or 
any point between them, consist of rc^ons of air 
brought from the north ; and that all our winds 
Mowing from the south or west, or from any 
point Mtween them, are regions of air brougmt 
from the south. 

It frequently happens during the vernal 
months that after a north-east wmd has passed 
over us for several weeks, during which time 
tike barometer has stood at above 90| inches, it 
becomes suddenly succeeded by a south-west 
wind, which also continues several weeks, and 
the barometer sinks to nearly 881 inches. Now as 
two inches of the mercurv in the barometer ba- 
lance one-fifteenth part of the whole atmosphere, 
an important question here presents itsdf; whai 
is become of all this air f 

1. lliis great quantity of air cannot be carried 
ip a superior current towards the line, while the 
inferior current flows towards the poles, because 
then it would eaually affect the barometer, 
which should not therefore subside from SOi in- 
cnes to 28| for six weeks together. 

8.' It cannot be owing to the air having lost 
all the moistui'e which was previously dissolved 
in it, because these warm south-west winds 
are replete with moistui'e, and the cold norths 
east winds, which weigh up the mercury in the 
barometer to SI inches, consist of d^^y air. 

& It cannot be carried over the polar regions 
and be accumulated on the meridian opposite to 
us in its passage towards the line, as sucn an ac- 
cumulation would equal one-fifteenth of the 
whole atmosphere, and cannot be supposed to 
remain in that situation for six weeks together. 

4. It cannot depend on the existence of tides 
in the atmosphere, since it must then corres- 
pond to lunar periods. Nor on accumulations 
of air from the specific levity of the upper re- 

Jions of the atmosphere, since its degree of flui- 
ity must correspond with its tenuity, and con- 
sequently such great mountains of air cannot be 
supposed to exist for so many weeks together as 
the south-west winds sometimes continue. 

5. It remains therefore that there must be at 
this time a great and sudden absorption of air in 



eral gravitation to the earth ; a subject which the polar drele by some unsown operation of 
wants further investigation. See Note XXVI. nature, and that the south wind runs in to sup- 
ply the deficiency. Now as tips south wind 
consists of air brought from a part of the earth's 
surface which moves fiister than it does in this 
dimate it must have at the same time a direction 
from the west by retaining part of the vdodty 
it had previously acquired. These south-west 
winds coming from a warmer country, and be- 
eomini^ colder by thdr contact with the earth of 
this dimate, and by thdr expansion, (so great 
a part of the superincumbent atmosphere having 
vanished,) precipitate thdr moisture ; and as they 
continue for several weeks to be absoribed in the 
polar cirde would seem to recdve a perpetual 
supply from the tropical r^ons, especially over 
the line, as will hereafter m spoken of. 

It may sometimes happen that a n<Hr(Ji-east 
wind having passed over us may be bait down 
and driven back before it has acqmred any heat 
from the climate, and may thus for a few hours 
or a day have a south-west directimi, «nd from 
its descending from a higher region <^ the atmo- 
sphere may possess a greater degree of cold than 
an inferior north-east current of air. 

The extreme cold of Jan. IS, 1709, at Paris, 
came on with a eentie south wind, and was di- 
minished when the wind changed to the n«Nrth, 
which is accounted for by Mr. Homborg from 
a reflux of air which had been flowing for some 
time from the north. Chemi<;al Assays by K. 
Watson, Vol. V. p. 182. 

It may happen that a north-east current may 
for a day or two pass over us and produce inces- 
sant rain by mixing with the inferior south-west 
current ; but this as well as the former is of 
short duration, as its friction will soon carry the 
inferior cui-rent along with it, and dry or frosty 
weather will then succeed. 

NORTH-EAST WINDS. . 

The north-east winds of this country cimsist 
of regions of air from the north, travellinif 
sometimes at the rate of about a mile in two 
minutes during the vernal months for sevend 
weeks together from the polar r^ions tovrard 
the south, the merc\iry in the barometer stand- 
ing above SO. These winds consist of air great- 
ly cooled by the evaporation of the ice and snow 
over which it passes, and as they become warm- 
er by their contact with the earth of this dimate 
are capable of dissolving more moisture aa they 
pass ciong, and are thence attended with frosts 
in winter and with dry h6t weather in summer. 

1. This gi^at quantity of air cannot be sup^ 
plied by superior currents passing in a contrary 
direction from south to north, because swstk cur- 
rents must as thev arise into the atmosphere a 
mile or two high become exposed to so great cold 
as to occasion them to depodt their moisture^ 
which would iBdl through the inferior current 
upon the eartiiin some part of their passage. 

2. The whole atmosphere must have increase 
ed in quantity, because it appears by the barom- 
eter tiiat there exists one-fifteenth part more air 
over us for many weeks ti^ether, whicJi could 
not be thus accumulated by difference of tem- 
perature in respect to heat, or by any aerostatic 
laws at present known, or by any lunar influence. 

From whence it would appear that immense 
masses of air were set at liberty from their com- 
binations with solid bodies, along with a suffi- 
cient quantity of combined heat, within the po- 
lar cirde, or in some region to the north of us ; 
und that they thus perpetually increase the 
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qjnatittfy of the atnunpfeere ; and that this is 
a^in at certain times re-absorbed, or enters in- 
to new combinations at the line or tropical re- 
gions. By which wonderful contrivance the 
atmosphere is perpetually renewed and rendered 
fit for the support of animal and vegetable life. 

SOUTH-EAST WINDS. 

The sonth-east winds of this country consist 
of air from the north which liad passed by us, 
or orer us, and before it had obtained the velo- 
dity of the earth's surface in this climate liad 
htea driven baclc, owing to a deficiency of air 
now commencing at the polar regions. Hence 
these are generally dry or freezing winds, and if 
they succeed north-east winds should prognos- 
ticate a change of wind from north-east to south- 
west ; the barometer is generally about SO. They 
are sometimes attended with cloudy weather, or 
ndn, owing to their having acquired an increas. 
^ degree of warmth and moisture before they 
hecame retrograde ; or to their being mixed with 
air from the south. 

2. Sometimes these south-east winds consist 
of a yertical eddy of north-east air, without any 
mixture of south-west air ; in that case the ba- 
rometer continues above SO, and the weather is 
dry or frosty for four or five days tc^ether. 

It should here be observed, that air being an 
feilastic fluid must be more liable to eddies than 
Crater, and that these eddies must extend into 
cylinders or vortexes of greater diameter, and 
tnat if a vertical eddy of north-east air be of 
•mall diameter or has passed but a little way to 
the south of us before its return, it will not have 
gained the velocity of the earth's surface to the 
sottlh of us, and will in consequence become a 
south-east wind. — But if the vertical eddy be of 
large diameter, or has psissed much to the south 
of us, it will have acquired velocity fhmi its 
friction with the earth's surfeu^ to the south of 
OS, and will in consequence of its return become 
• aouth-West wind, producing great cold. 

NORTH-WEST WINDS. 

There seem to be three sources of the north- 
west winds of this hemisphere of the earth. 

1. When a portion of southern air, which was 
|MSsing over us, is driven back by accumulation 
tf new air in the polar regions. In this case I 
•iropose they are generally moist or rainy winds, 
With the barometer under SO, and if the wind 
liad previously been in the south-west, it would 
Mem to prognosticate a change to the north-east. 

8. If a current of north wind is passing over 
us but a few miles high, without any easterly 
^Urcction ; and is bent down upon us, it must 
immediately possess a westerly direction, be- 
cause it will now move faster than the sur- 
ftce of the earth where it arrives; and thus 
becomes changed from the north-east to a 
north-west wind. The descent of a north-east 
eurrent of air producing a north-west wind may 
eontlnue some days with clear or freezing wea- 
tiier, as it may be simply owing to a vertical ed- 
dy of north-east air, as will be spoken of below. 
It may otherwise be forced down by a current 
ot south-west wind passing over it, and in this 
case it will be attended with rain for a few days 
by the mixture of the two airs of different de- 
grees of heat ; and will prognosticate a change of 
wind from north-east to south-west if the wind 
previously in the north-east quarter. 

d» On the eastern ootat of North America the 
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north-west winds bring frost, as the north-eait 
winds do in this country, as appears from va- 
riety of testimony. This seems to happen from 
a vertical spiral eddy made in the atmosphere 
between the shore and the ridge of mountains 
which form the spine or back-lrane of that con- 
tinent. If a current of water runs along the 
hypothenuse of a triangle an eddy will be made 
in the included angle, which will turn round 
like a water-wheeT as the strejEun passes in con- 
tact with one edge of it. The same must hap- 
pen when a sheet of air flowing along firom the 
north-east rises from the shore In a straight line 
to the summit of the Apalachian mountains, a 
part of the stream of north-east air will flow 
over the mountains, another part will revert and 
circulate spirally between tlhe summit of the 
country and the eastern shore, continuing to 
move toward the south ; and thus be changed 
from a north-east to a north-west wind. 

This vertical spiral eddy having been in con** 
tact with the cold summits of these mountains^ 
and descending from higher parts of the atmo- 
sphere will lose part of its heat, and thus consti- 
tute one cause or the greater coldness of the east- 
em sides of North America than of the Euro- 
pean shores opposite to them, which is said to be 
equal to twelve degrees of north latitude, wliich 
is a wonderful fact, nor otherwise easy to be ex- 
plained, since the heat of the springs at Phila^ 
delphia is said to be 53, which is greater than 
the mediupa heat of the earth in this country. 

The existence of vertical eddies, or great cy- 
linders of air rolling on the surface of tne earthy 
is agreeable to the observations of the constructors 
of windmills ; who on this idea place the area 
of the sails leaning backwards, inclined to the 
horizon ; and believe that then they have greats 
er power than when they are placed quite per- 
pendicularly. The same kind of rolling cylin- 
ders of water obtain in rivers owing to the fric- 
tion of the water agalnist the earth at their bot^ 
toms ; as is known by bodies having been ob- 
served to float upon their surfaces quicker than 
when immersed to a certain depth. These ver- 
tical eddies of air probably exist all over the 
earth's surface, but particularly at the bottom or 
sides of motintains ; and more so probably in the 
course of the south-west than of the north-east 
winds; because the former fall from ah emi- 
nence as it were, on a part of the earth where 
there is a deficiency of the quantity of air ; as is 
shown by the sinking of the barometer : where- 
as the latter are pushed or squeezed forward by 
an addition to the atmosphere behind thiem, as 
appears by the rising of the barometer. 

TRADE-WINDS. 

A column of heated air becomes lighter than 
before, and will therefore ascend, by the pres- 
siire of the cold air which surrounds it, like a 
cork in water, or like heated smoke in a chim- 
nev. 

Now as the sun passes twice over the equator 
for once over either tropic, the equator has not 
time to become cool ; and on this account it is in 
general hotter at the line than at the tropics ; 
and therefore the air over the line, except JUi 
some few instances hereafter to be mentionedy 
continues to ascend at all seasons of the year, 
pressed upwards by regions of air brought from 
the tropics. 

This air thus brought from the tropics to the 
equator, would constitute a north wind on one 
side of the equator, and a sbuUi wind on the 
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other; bat m the surface of the earth at the 
equator moves quicker than the surface of the 
earth at the tropics, it is evident that a region of 
air brought from either tropic to the equator, 
and which had previously only acquired the ve- 
locity of the earth's surface at the tropin, will 
now move too slow for the earth's surface at the 
equator, and will thence appear to move in a di- 
rection contrary to the motion of the earth. 
Hence the trade-winds, though they consist of 
r^ions of air brought from the north on one 
tiae of the line, and from the south on the other, 
will appear to have the diagonal direction of 
north-east and south-east wiimIs. 

Now it is commonly believed that there are 
superior currents of air passing over these north- 
east and south-east ciurents in a contrary direc- 
tion, and w^iich descending near the tropics pro- 
duce vertical whirlpools of air. An important 
question here again presents itself— frAo^ 6e- 
cinnes of the moisture wnich this heated air ought to 
deposit^ as it cools in the upper regions of the atnuh- 
smeie in Us journey to the trmjics f It has been 
shown by Dr. Priestley and Mr. Ingenhouz that 
the green matter at the bottom of cisterns, and 
the fresh leaves of plants immersed in water, 
give out considerable quantities of vital air in the 
•un-shine; that is, Uie perspirable matter of 
plants (which is water much divided in its egress 
from, their minute pores) becomes decomposed by 
the sun's light, and converted into two kinds of 
air, the vitd and inflammable airs. The mois- 
ture conttuned or dissolved in the ascending 
heated air at the line must exist in great tenui- 
ty ; and by being exposed to the great light of the 
son in that climate,' the water may 1^ decom- 
posed, and the new airs spread on the atmo- 
sphere from the line to the poles. 

1. From there being no constant deposition of 
rains in the usual course of the trade- winds, it 
wculd appear that the water rising at the line is 
decomposed in its ascent. 

2. From the observations of M. Bouguer on 
the mountain Finchinca, one of the Cordeliers 
immediately under the line, there appears to be 
no condensible vapour above three or four miles 
hi^b. Now though the atmosphere at that 
height may be cold to a very considerable de- 
gree ; yet its total deprivation of condensible va- 
pour would seem to show, that its water was 
decomposed ; as there are no experiments to 
evince that any degree of cold hitherto known 
has been able to deprive air of its moisture ; and 
great abundance of snow is deposited from the 
air that flows to the polar regions, though it is 
exposed to no greater degrees of cold in its jour- 
ney thither than probably exists at four miles 
height in the atmosphere at the line. 

S. The hygrometer of Mr. Saussure also 
pointed to dryness as he ascended into rarer air ; 
the single hair of which it was constructed, con- 
tracting from deficiency of moisture. Essais sur 
THygromet. p. 14S. 

I^rom these observations it appears either that 
rare and cold air requires more moisture to sa- 
turate it than dense air ; or that the moisture 
hecomes decomposed and converted into air, as 
i ascends into these cold and rai*e regions of the 
atmosphere. 

4. There seems some analogy between the 
circumstance of air being produced or generated 
in the cold parts of the atmosphere both at the 
line and at the poles. 

HONSOOKS AND TORNADOXS. 

1. In the Arabian and Indian seas are winds 



which blow six months one way, and six months 
the other, and are called monsoons ; by the acci- 
dental dispositions of land and sea it happens, 
that in some places the air near the tropic is sup- 
posed to become warmer when the sun is verti- 
cal over it, than at the line. The air in these 
places consequently ascends pressed upon one 
side by the north-east r^ons of air, and on the 
other side by the south-west regions of air. For 
as the air brought from the south has previously 
obtained the vdocity of the earth's surface at the 
line, it pioves faster than the earth'sjiurface, near 
the tropic where it now arrives, and becomes a 
south-west wind, while the air from Uie north 
becomes a north-east wind as before explained. 
These two winds do not so quietly join and as- 
cend as the north-east and south-east winds, 
which meet at the line with equal warmth and 
velocity and form the trade- winds ; but as they 
meet in contrary directions before they ascend, 
and cannot be supposed accurately to balance 
each other, a rotatory motion will be produced 
as they ascend like water falling througn a hole^ 
and a horizontal or spiral eddy is the conse- 
quence ; these eddies are more or less rapid, and 
are called tornadoes in their most violent state, 
raising water from the ocean in the west, or 
sand from the deserts of the east, in less violent 
d^rees they only mix together the two cun'ents 
of north-east and south-west air, and produce 
by this means incessant rains, as the air of the 
north-east acquires some of the heat from the 
south-west wind, as explained in Note XXV. 
This circumstance of the eddies produced by the 
monsoon-winds was seen by Mr. Bruce in 
Abyssinia; he relates that for many successive 
mornings at the commencement of the runy 
monsoon, he observed a cloud of apparently small 
dimension whirling round with great rigidity, 
and in a few minutes the heavens became cover- 
ed with dark clouds and with consequent great 
rains. See Note on Canto III. 1. 129. 

2. But it is not only at the place where the air 
ascends at the northern extremity of the rainy 
monsoon, and where it forms tornadoes, as ob- 
served above by Mr. Bruce, but over a ^eat tract 
of country several degrees in length in certain 
parts as in the Arabian sea, a perpetual rain for 
several months descends, similar to what happens 
for weeks together in our own climate in a less 
degree during the south-west winds. Anoth er im- 
portant question presents itself here— T/'Me climale 
to which this south-west wind arrit^s, is not colder 
than that it comesjrom, why should it deposit its 
moisture during its whole journey ? ifit be a colder 
climate, why does it come thither ? The tornadoes 
of air above described can extend but a little 
way, and it is not easy to conceive that a superior 
cold current of air can mix with an inferior one, 
and thus produce 8howei*s over ten d^rees of 
country, since at about three miles high there 
is perpetual frost ; and what can induce these 
narrow and shallow currents to flow over each 
other so many hundred miles ? 

Though the eai'th at the northern extremity 
of this monsoon may be more heated by certain 
circumstances of situation than at the line, yet 
it seems probable that the intermediate country 
between that and the line, may continue colder 
than the line, (as in other parts of the earth) 
and hence that the air coming from the line to 
supply this ascent or destruction of air at the 
northern'extremity of the monsoon will be c4>oled 
all the my in its approach, and in consequence 
deposit its water. It seems probable that at: the 
northern extremity of this monsoon, v/here the 
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tornadoes or hurricanes exist, that the air not only 
ascends but ib in part cimyerted into water, or 
otherwise diminished in quantity, as no account 
is given of the existence of any superior cnr- 
xvnts of it. 

As the south-west winds are always attended 
with a light atmosphere, an incipient vacancy 
or a great diminution of air must have taken 
place to the northward of them in all parts of 
the earth wherever they exist, and a deposition 
of their moisture succeeds their being cooled by 
the climate they arrive at, and not by a contrary 
current of cold air over them, since in that case 
the barometer would not sink. They may thus 
in our own country be termed monsoons with- 
oat very regular periods. , 

S. Another cause of tornadoes independent of 
the monsoons is ingeniously explained by Dr. 
Franklin, when in the tropical countries a stra- 
tum of inferior air becomes so heated by its con- 
tact with the warm earth, that its expansion is 
increaeed more than is equivalent to the pressure 
of the stratum of air over it ; or when the su- 
perior stratum becomes more condensed by cold 
than the inferior one by pressure, the upper re- 
gion will descend and uie lower one ascend. In 
this situation if one part of the atmosphere be 
hotter from some fortuitous circumstances, or 
has less pressure over it, the lower sti'atum 
will begin to ascend at this part, and resemble 
water railing through a hole as mentioned above. 
If die lower region of air was going forwards 
with considerable velocity, it will gain an eddy 
bv rising up this hole in the incumbent heavy 
anr, so mat the whirlpool or tornado has not on- 
ly its progressive velocity, but its circular one 
uso^ which thus lifts up or overturns every 
thing within its spiral whirl. By the weaker 
whlnwinds in this country the trees are some- 
times thrown down in a line of only twenty or 
Ibrty yards in breadth, making a kind of avenue 
through a country. In the West Indies the sea 
rises like a cone in the whirl, and is met by 
black clouds produced by the cold upper air and 
the warm lower air being rapidly mixed ; 
whence are produced the great and sudden rains 
called water spouts ; while the upper and lower 
airs exchange their plus or minus electricity in 
perpetual lightnings. 

LAND AND SEA-BREEZES. 

The sea being a transparent mass is less heated 
at its surface by the sun's rays than the land, 
and its continual change of surface contributes 
to preserve a greater uniformity in the heat of 
the air which hangs over it. Hence the surface 
of the tropical islands is more heated during the 
day than the sea that surrounds them, and cools 
ni(H*e in the night by its greater elevation ; 
whence in the afternoon, when the lands of the 
tropical islands have been much heated by the 
tun, the air over them ascends pressed upwards 
by the cooler air of the encircling ocean ; in the 
morning again the land becoming cooled more 
than the sea, the air over it descends by its in- 
creased gravity, and blows over the ocean near 
its diores. 

CONCLUSIOK. 

1. There are various irregular winds besides 
those above described, which consist of horizon- 
tal or vertical eddies of air, owing to the ine- 
quality of the earth's surface, or the iuxtaposi- 
tlon of thf i;^ Other im^i^ular winds have 



iheir origin from increased evaporation otf 
ter, or its sudden devaporatitm and descent in 
showers ; others from the partial expulsion and 
condensation of air by heat and cold ; by the ac- 
cumulation or defect of electric fluid, or to the 
air's new production or absorption occasioned by 
local causes not yet discovered. See Notes VI I. 
and XXV. 

2. There seem to exist .only two original 
winds : one consisting of air brought from the 
north, and the other of air brought firom the 
south. The former of these winds has also gen- 
erally an apparent direction from the east, and 
the latter from the west, arising from the di£Ber- 
ent velocities of the earth's surftu^. All the 
other winds above described are deflections or 
retrogressions of some parts of these currents of 
air from the north or south. 

S. One-fifteenth part of the atmosphere is oc- 
casionally destroyed, and occasionally re-pro- 
duced by imknown causes. These causes are 
brought into immediate activity over a great 
part of the surface of the earth at nearly the 
same time, but always more powerful to the 
northward than to the southward of any given 
place ; and would hence seem to have their prii»- 
cipal effect in the polar circles, existing never- 
theless, though with less power, toward the 
tropics or at the line. 

l*or when the north-cast wind blows the bar- 
ometer rises, sometimes from 281 inches to SOI, 
which shows a great new generation of air in the 
north; and when the south-west wind blows 
the barometer sinks as much, which shows a 
great destruction of air in the north. But as 
the north-east winds sometimes continue for 
five or six weeks, the newly-generated air must 
be destroyed at those times in the warmer clim- 
ates to the south of us, or circulate in superior 
currents, which has been shown to be improba- 
ble from its not depositing its water. And as 
the south-west winds sometimes continue for 
some weeks, there must be a generation of air to 
the south at those times, or superior currents, 
which last has been shown to be improbable. 

4. The north-east winds being generated about 
the poles are pushed forwards towards the tro- 

Eics or line, by the pressure from behind, and 
ence they become warmer, as explained in Note 
VII. as well as by their coming into contact 
with a warmer part of the earth, which contri- 
butes to make these winds greedily absorb mois- 
ture in their passage. On the contrary, the 
south-west winds, as the atmosphere is suddenly 
diminished in the polar regions, are drawn as it 
were into an incipient vacancy, and become 
therefore expanded in their passage, and thus 
generate cold, as explained in Note VI I. and 
are thus induced to part with their moisture, as 
well as by their contact with a eolder part of the 
earth's surface. Add to this, that the difference 
in the sound of the north-east and south-west 
winds may depend on the former beine pushed 
forwards by a pressure behind, and the latter 
falling as it were into a partial or incipient va- 
cancy before ; whence the former becomes more 
condensed, and the latter more rarefied as it 
passes. There is a whistle, termed a lark-call, 
which consists of a hollow cylinder of tin-plate, 
closed at each end, about half an inch in diam- 
eter, and a quarter of an inch high, with opposite 
holes about the size of a goose-quUl through the 
centre of each end ; if this lark- whistle be held 
between the lips the sound of it is manifestly 
different when the breath is forcibly blown 
through it from within outwards, and wh«a it 
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is tucked flropi withoat inwards. Perhaps 
this might he worthy the attention of organ- 
builders. 

6. A stop is put to this new generation of air, 
when about a fifteenth of the whole is produced, 
by its increasing pressure ; and a simuaf boun- 
dary is fixed to Its absorption or destruction by 
the decrease of atmospheric pressure. As water 
requires more heat to conrert it into vapour un- 
der a heayy atmosphere than under a light one, 
so in letting off the water from muddy fish-ponds 
great quantities of air-bubbles are seen to ascend 
nom the bottom, which were previously confin- 
ed there by the pressure of the water. Similar 
babbles of infiammable air are seen to arise from 
lakes in manv seasons of the jjrear, when the at- 
mosphere suddenly becomes light. 

6. The increased absorption and evolutions 
of air must, like its simple expansions, depend 
much on the presence or absence of heat and light, 
and will hence, in respect to the times and places 
of its production and destruction, be governed by 
the approach or retrocession of the sun, and on 
the temperature, in r^rd to heat, of various 
latitudes, and parts of the same latitude, so well 
explained by Mr. Kirwan. 

7. Though the immediate cause of the de- 
struction or reproduction of great masses of ur 
at certain times, when the wind changes from 
north to south, or from south to north, cannot 
yet be ascertained ; ^et as there appears ^eater 
difficulty in accounting for this change ot wind 
from any other known causes, we may still sus- 
pect that there exists in the arctic ana antarctic 
circles a bear or dragon yet unknown to philoso- 
phers, which at times suddenly drinks up, and 
M suddenly at other times vomits out one-fifteenth 
part of the atmosphere : and hope that this 
or some future age will learn how to govern 
and domesticate a monster which might be ren- 
dered of such important service to mankind. - 

INSTRUMENTS. 
\ 

If along with the usual registers of the weather 
observations were made on the winds in many 
parts of the earth with the three following instru- 
ments, which might be constructed at no great ex- 
pense, some useful information might be acquired. 

1. To mark the hour when the wind changes 
from north-east to south-west, and the con- 
trary. This might be managed by making a 
communication from the vane of a weathercock 
to a clock ; in such a manner, that if the vane 
should revolve quite round, a tooth of its revolv- 
ing axis should stop the clock, or put back a 
small bolt on the edge of a wheel revolving once 
In twenty-four hours. 

2. To discover whether in a year more air 
passed from north to south, or the contrai'v. 
This might bavfffBcted by placing a wind-mill 
sail of coppertdtout nine inches diameter in a 
hollow cylinder about six inches long, open at 
both ends, and fixed oi^ an eminent situation 
exactly north and south. Thence only a part of 
the north-east and south-west currents would 
afifect the sail so as to turn it ; and if its revolu- 
tions were counted by an adopted machinery, 
as the sail would turn one way with the north 
currents of air, and the contrary one with the 

- south currents, the advance of the counting fin- 
ger either way would show which wind had 
prevailed most at the end of the year. 
. 8. To discover the rolling cylinders of air, the 
vane of a weathercock might be so suspended as 
to dip or rise vertically, as wdl as to have its 
horizontal rotation. 
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NoRTH-KAST WINDS couslst of air flowing from 
the north, where it seems to be occasionally pro- 
duced : has an apparent direction from the east, 
owing to its not having acquired in its journey 
the increasing velocity of the earth's surface ; 
these winds are analogous to the trade- winds be- 
tween the tropics, and frequently continue in the 
vernal months for four and six weeks together, 
with a high barometer, and fair or frosty weather. 
2. They sometimes consist of south-west air, 
which had passed by us or over us, driven back 
by a new accumulation of 'air in the north. 
Tbese continue l),ut a day or two, and are attend- 
ed with rain. See Note XXV. 

South- wzsT winds consist of air flowing from 
the south, and seeming occasionally absorbed at 
its arrival to the more northern latitudes. It has 
a real direction from the west owing to its not 
having lost in its journey the greater velocity it 
had acquired from the earth's surface from 
whence it came. These winds are analc^ous to 
the monsoons between the tropics, and frequent- 
ly continue for four or six weeks together, with 
a low barometer and rainy weather. 2. They 
sometimes consist of north-east air, which had 
passed by us or over us, which becomes retro- 
grade by a commencing deficiency of air in the 
north. These winds continue but a day or two, 
attended with severer frost with a sinking bar- 
ometer ; their cold being increased by their ex- 
pansion, as they return, into an incipient vacancy. 
North-west winds consist, first, of south- 
west winds, which have passed over us, b«it down 
and driven back toward? the south by newly 
generated northern air. They continue but a 
day or two, and are attended with rain or 
clouds. 2. They consist of north-east winds 
bent down from the higher parts of the atmo- 
sphere, and having there acquired a greater ve- 
locity than the earth's surface are frosty or fair. 
3. 1 hey consist of north-east winds formed in- 
to a vertical spiral eddy, as on the eastern coasts 
of North America, ana bring severe frost. 

South-east winds consist, first, of north-east 
winds become retrograde, continued for a day or 
two, frosty or fair, sinking barometer. 2. They 
consist of north-east winds formed into a verti- 
cal eddy, not a spiral one, frost or fair. 

North winds consist, first, of air flowing 
slowly from the north, so that they acquire the 
velocity of the earth's surface as they approach, 
are fair or frosty, seldom occur. 2. They con- 
sist of retrograde south-wmds ; these continue 
but a day or two, are preceded by south-west 
winds ; and are generally succeeded by north- 
easkwinds, cloudy or rainy, barometer rising. 

South winds consist, first, of air flowing 
slowly from the south, losing their previous 
westerly velocity by the friction of the earth's 
surface as they approach, moist, seldom occur. 
2. They consist of retrograde north Winds ; 
these continue but a day or two, are preceded by 
north-east winds, and generally succeeded by 
sonth-west wiodsji colder, barometer sinking. 

East winds consist of air brought hastily 
from the north, and not impelled farther south- 
ward, owing to a sudden beginning absorption 
of air in the northern regions, very cold, baro- 
meter high, generally succeeded by south-west 
wind. 

West winds consist of air brought hastily 
from the south, and checked from proceediug 
further to the north by a beginning production 



of air in the northern regions, warm and moist, 
generally succeeded by north-east wind. 9, They 
consist of air bent down from the higher r^ons 
of the atmosphere ; if this air be from the south, 
and Inrought hastQy, it becomes a wind of great 
velocity, moving perhaps 60 miles in an hour, is 
warm and rainy ; if it consists of northern air 
bent down it is of less velocity and colder. 

Application of the preceding Theory to some Extracts 
J^rom a Journal of the W'ealher, 

Dec, 1, 1790. The barometer sunk suddenly, 
and the wind, which had been some days north- 
east with frost, changed to south-cast with an 
incessant though moderate fall of snow. A part 
of the northern air, which had passed by us I 
suppose, now became retrogade before it had ac- 
quired the velocity of the earth's surface to the 
south of us, and being attended by some of the 
m uthem air in its journey, the moisture of the 
latter became condensed and frozen hy its mix- 
ture with the former. 

- Dec, 8, 3. The wind changed to north-west 
and thawed the snow. A pai*t of the southern 
air, which had passed by us or over us, with the 
retro^[rade northern air above described, was 
now in its turn driven back, before it had lost 
the velocity of the surface of the earth to the 
south of us, and consequently became a north- 
west wind ; and not having lost the warmth it 
brought from the south pr<^uced a thaw. 

Dec. 4, 5. Wind changed to north-east with 
frost and a rising barometer. The air from the 
north continuing to blow, after it had driven 
iMok the southern air as above described, became 
a north-east wind, having less velocity than the 
tnrface of the earth in this climate, and produced 
fipost from its coldness. 

Dec. 6, 7. Wind now changed to the south- 
west with incessant rain and a sinking barome- 
ter. From unknown causes I suppose the quan- 
tity of air to be diminished in the polar regions, 
and the southern air cooled by the earth's sur- 
face, which was previously frozen, deposits its 
moisture for a day or two ; afterwards the wind 
continued south-west without rain, as the sur- 
face of the earth became warmer. 

March 18, 1785. There has been a long frost ; 
a few days ago the barometer sunk to 29i, and 
the frost became more severe. Because the air 
being expanded by a part of the pressure being 
. taken off became colder. This day the mercury 
rose to SO, and the frost ceased, the wind con- 
tinuing as before between nortli and east. March 
19. Mercury above SO, weather still milder, no 
frost, wind north-east. March 20. The same, 
for the mercury rising shows that the air be- 
comes more compressed by the ;weight above 
and in consequence gives out warmth. 

April 4, 5. Frost, wind north-east, the wind 
changed in the middle of the day to the north- 
west without rain, and has done so for three or 
four days, becoming again north-east at night. 
For the sun now giving greater degree of heat, 
the air ascends as the sun passes the zenith, and 
is supplied below by the air on the western side 
as well as on the eastern side of the zenith dur- 
ii^ the hot pait of the day ; whence for a few 
hours, on the approach of the hot part of the 
day, the air acquires a westerly direction in this 
longitude. If the north-west wind had been 
caused by ajretrograde motion of some southern 
air, which had passed over us, it would have 
been attended with rain or clouds. 
< AprU 10. It rained all day yesterday, the 



WIlfDS. 115 

wind north-west, this momtpg there was a 
sharp frost. The evaporation of the moisture 
(whitfh fdl yesterday; opcasioned hy the conti- 
nuance of the wind, produced so much cold as 
to freeze the dew. 

May IS. Frequent showers with a current of 
colder wind preceding every shower. The sink- 
ing of the rain or doud pressed away the air 
from beneath it in its descent, which having 
been for a time shaded from the sun by the 
floating cloud, became cooled in some d^ree. 

June 20. The barometer, sunk, the wind be- 
came south-west, and the whole heaven was 
instantly covered with clouds. A part of the 
incumbent atmosphere having vanished, as ap- 
peared by the sinking of the barometer, the re- 
mainder became expanded by its elasticity, and 
thence attracted some of the matter of heat from 
the vapour intermixed with it, and thus in a 
few minutes a total devaporation took place, as 
in exhausting the receiver of an air-pump. See 
note XXV. At the place where the aic is de- 
stroyed, currents both from the north and south 
flow in to supply the deficiency, (for it has been 
shown that there are no other proper winds but 
these two) and the mixture of these winds pro^ 
duces so sudden condensation of the moisture, 
both by the coldness of the northern air and the 
expansion of both of them, that lightning is 
given out, and an incipient tornado takes place ; 
whence thunder is said frequently to approach 
against the wind. 

Avgust 28, 1732. Barometer was at SI, and 
Dec. 30, in the same year, it was at 28 2-tenths. 
Medical Essays, Edinburgh, Vol. II. p. 7. It 
appears from these journals that the mercury at 
Edinburgh varies sometimes nearly three inch- 
es, or one-tenth of the whole atmosphere. From 
the journals kept by the Royal Society at Lon- 
don it appears seldom to vary more than two 
inches, or one-fifteenth of the whole atmosphere. 
The quantity of the variation is said still to de- 
crease nearer the line, and to increase in the 
more northern latitudes ; which much confirms 
the idea that there exists at certain times a great 
desti'uction or production of air within the polar 
circle. 

Jidy 2, 1732. The westerly winds in the 
journal in the Medic^il Essays, Vol. 1 1, above 
referred to, are frequently marked with the 
number three to show their greater velocity, 
whereas the easterly winds seldom approach to 
the number two. The greater velocity of the 
westerly winds than the easterly ones is well 
known I believe in every climate of the world ; 
which may be thus explained from the theory 
above delivered. 1. When the air is still, tlie 
higher parts of the atmosphere move quicker 
'than those parts which touch the earth, because 
they are at a greater distance from the axis of 
motion. 2. The part of the atmosphere where 
the north or south wind comes from is higher 
than the part of it where it comes to, hence the 
more elevated parts of the atmosphere continue 
to descend towards the earth as either of those 
winds approach. 3. When southern air is 
brought to us it possesses a westerly direction 
also, owing to the velocity it has previously ac- 
quired from the earth's surface ; and if it con- 
sists of air from the higher parts of the atmo- 
sphere descending nearer the earth, this westerly 
velocity becomes increased. But when northern 
air is brought to us, it possesses an apparent easter- 
ly direction also, owing to the velocity which it 
has previously acquired from the earth's surface 
being less thaipi that of the earth's surface in this 
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ktitnde ; now if the norA-east wind eonaitts of 
■ir deMending fttna higlier parts of tlie atmo* 
■plMK, this deficiency of velocity willHbe less, in 
Mosequenee of the same cause, vtx. the higlier 
parts of the atmosphere descending, as the wind 
approaches, increases the rsal ydocity of the 
western winds, and decreases the apparent velo- 
oitv of the eastern ones. 

October 28. Wind changed from south>east to 
south-west. There is a popular pn^ostication 
that if the wind changes from the nordi towards 
the south passing through the east, it is more 
likely to continue in the south, than if it passes 
through tlie west, which may be thus accounted 
for. If the north-east wind changes to a north- 
west wind, it shows either that a part of the 
northern air descends upon us in a spind eddy, 
or that a superior current of southern air is 
driven back ; but if a north-east wind be changed 
into a south-east wind it shows that the northern 
air is become retrograde, and that in a dav or 
two, as soon as that part of it has passed, which 
has not gained the vdocity of the earth's surface 
in this latitude, it will become a south wind for 
a few hours, and then a south, west wind. 

The writer of this imperfect sketch of anemo- 
iMry wishes it may incite some person of greater 
leisure and ability to attend to this subject, and 
by comparing the various meteorological journals 
and observations already published, to construct 
a more accurate and methodical treatise 4>n this 
interesting branch of philosophy. 



NOTE XXXIV. 

VEGETABLE PERSPIRATION. 

And wed the enamoured oxy^ne to light. 

CaktoIV. 1.S4. 

Wheh points of hairs are put into spring- 
water, as in the experiments of Sir B. luomp- 
son, (Philos. Trans. LXXVII.) and exposed 
to the light of the sun, much air, which loosely 
adhered to the water, rises in bubbles, as ex- 
plained in the note on Fucus, Part II. A still 
greater quantity of air, and of a purer kind, is 
emitted by Dr. Priestley's green matter, and by 
vegetable leaves growing in water in sun-shine, 
according to iM&. Ingenhouz's experiments; 
both which I suspect to be owing to a decompo- 
sition of the water perspired by the plant, for the 
edge of a capillary tube of great tenuity may be 
considered as a circle of points, and as the oxy- 
gene, or principle of vital air, may be expanded 
into a gas by the sun's light, the hydrogene or 
inflammable air may be detained in the pores of 
the vegetable. 

Hence plants growing in the shade are white, 
and become green by being exposed to the sun's 
light ; for their natural colour being blue, the 
addition of hydrogene adds yellow to this blue, 
and tans them green. I suppose a similar cir- 
cumstance takes place in animal bodies; their 
perspirable matter as it escapes in the sun-shine 
becomes decomposed by the edges of their pores 
aa in vegetables, though in less quantity, as their 
perspiration is less, and the greatest part of it, 
which exhales from the lungs, not being exposed 
to the sunshine, and thus by the hydrogene be- 
ing retained the skin becomes tanned yellow. In 
proof of this it must be observed that both vege- 
table and animid substances t)ecome bleached 
wiiite by the sun-beanu when they are dead, as 



cahbage-atalka, bones, ivory, tallow, bees-wax* 
linen and cotton cloth ; and hence I suppose the 
copper-coloured natives of sunny countriea 
mi^t become etiolated or blanched by beiiur 
kept from their infancy in the dark, or remove? 
for a few generations to more northerly climates. 
It is probable that on a sunny morning much 
pure air becomes separated from the dew by 
means of the points of vegetables on which U 
adheres, and much inflammable air imbibed by 
the vegetable, or combined with it ; and by the 
sun's light thus decomposing water the effects of 
it in bleaching linen seems to depend (as described 
in Note X.) : the water is decomposed by the 
light at the ends or points of the cotton or 
thread, and the vital air unites with the phlo» 

Sistic or colouring matters of the doth, ana pro* 
uces a new acid, which is either itself colour- 
less or washes out, at the same time the inflam- 
mable part of the water escapes. Hence there 
seems a reason why cotton bleaches so much 
sooner than linen, viz, because its fibres are 
three or four times shorter, and therefore pro- 
trude so many more points, which seem to facil- 
itate the liberation of the vital air from the in- 
flammable part of the water. 

Bees' wax becomes bleached by exposure to the 
sun and dews in a similar manner as metals be- 
come calcined or rusty, viz. by the water on their 
sur&oe being decomposed ; and hence the in- 
flammable material which caused the colour be- 
comes united with vital air forming a new add, 
and is washed away. 

Oil dose stopped in a phial not full, and ex- 
posed long to the sun's bght, becomes bleached, 
as I suppose, by the decomposition of the water 
it contains ; the inflammable air rising above ^e 
sur£ux, and the vital air uniting with the ooU 
ouring matter of the oil. For it is remarkable, 
that by shutting up a phial of bleached oil in a 
dark drawer, it in a little time becomes coloured 
again. 

The following experiment shows the power of 
light in separatnig vital air from another basis, 
viz. from azote. Mr. Schede inverted a glaw 
vessel filled with colourless nitrous acid into 
another glass containing the same acid, and on 
exposing them to the sun's light, the inverted 
glass became partly filled with pure air, and the 
acid at the same time became coloured. Schede 
in Crell's Annal. 1786. But if the vessd of 
colourless nitrous acid be quite full and stopped, 
so that no space is left for the air produced to 
expand itself into, no change of colour takes 
place. Priestley's Exp. VI. p. 844. See Keir's 
very excellent Chemical Dictionary, p. 99. new 
edition. 

A sun> flower three feet and a half high, accord- 
ing to the experiment of Dr. Hales, perspired 
two pints in one day f Vegetable Statics,) which 
is many times as mucn in proportion to its sur- 
face, as is perspired fnmi the surface and lungs 
of animal bodies ; it follows that the vital air 
liberated from the surfaces of plants by the sun- 
shine must much exceed the quantity of it ab- 
sorbed by their respiration, and that hence they 
improve the air in which they live during the 
light part of the day, and thus blanched vegeta- 
bles will sooner become tanned into green by Ihe 
sun's light, than etiolated animal bodies will be- 
come tanned yellow by the same means. 

It is hence evident, that the curious discovery 
of Dr. Priestley, that his green vegetable mat- 
ter and other aquatic plants gave out vital air 
when the sun shone upon them, and the leaves 
of other plants did the same when immenediii 
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water, m obseired by Mr. Ingenhoux, refer to support of each bad, and the new leares are ca« 
the persjgration of Tegetablee not to their reeinr- pable of performing their office of ezpoeinf tbeea 
ation. .iBecauee Dr.'Friestley obeenred the pure juices, to the influence of the air ; the placental 

air to come from both sides of the leaves, and ' 

even from the stalks of a water-flag, whereas one 
side of the leaf only serves the office of lungs, and 
eertainlv not the stalks. Exper. on Air, Vol. 
III. And thus in respect to the circumstance 
in which plants and animals seemed the farthest 
removed irom each other, I mean in their sup- 
posed mode of respiration, bv which one was 
believed to purify the air which the other had 
injured, they seem to differ only in d^ee, and 
the anal<^y between them remains unbroken. 

Plants are said by many vn*iters to grow much 
faster in the night than in the day ; as is parti- 
cularly observable in seedlings at their rising out 
of the ground. This probably is a consequence 
of their sleep rather than of the absence of light ; 
and in this I suppose they also resemble animal 
bodies. 
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NOTE XXXV. 
VEGETABLE PLACENTATION. 



WTiUe in bright veins the silvery sap ascenas. 

Canto IV. 1. 431. 

As buds are the vivipai^us offspring of vegeta- 
bles, it becomes necessary that they should be 
furnished with placental vessels for their nourish- 
menty till thev acquire lungs or leaves for the 
purpose of elaiM)rating the common juices of the 
eartn into nutriment. These vessels exist in 
bulbs and in seeds, and supply the young plant 
with a sweet juice till it acquires leaves, as is 
seen in converting barley into malt, and appears 
from the sweet taste of onions and potatoes, 
when they begin to grow. 

The placental ves^s belonging to the buds of 
trees are placed about the roots nf most, as the 
vine ; so many roots are furnished wi^ sweet 
or mealy matter as fern-root, bryony, carrot, 
turnip, potato, or in the alburnum or sap-wood 
as in those trees which produce manna, which 
is deposited about the month of August, or in 
the joints of sugar-cane, and grasses ; early in 
the spring the absorbent moutlM of these vessels 
drink up moisture from the earth, with a sac- 
charine matter lodged for that purpose during 
the preceding autumn, and push this nutritive 
fluid up the vessels of the alburnum to every in- 
dividual bud^ as is evinced by the experiments 
of Dr. Hales, and of Mr. Walker in the Edin- 
bui^h Philosophical Transact. The former ob- 
served thst the sap from the stump of a vine, 
which he had cut off- in the beginning of April, 
arose twenty-one feet high in tubes affixed to it 
for that purpose, but in a few weeks it ceabed to 
bleed at all, and Dr. Walker marked the pro- 
gress of the ascending sap, and found likewise 
that as soon as the leaves became expanded the 
sap ceased to rise ; the ascending juice of some 
trees is so copious and so sweet during the sap- 
seaaon that it is used to make wine, as the birch, 
betola, and sycamore, acer pseudo-platanus, and 
particularly the palm, and maple, acer. 

During this ascent of the sap-juice each indi- 
vidual leaf-bud expands its new leaves, and 
shoots down new roots, covering by their inter- 
texture the old bark with a new one ; and as 
soon as these new roots (or bark) are capable of 
■btorbiiig sufficient juices from the earth for the 



vessels 'cease to act, coalesce, and are trana- 
formed from sap-wood, or alburnum, into inert 
wood ; serving only for the support of the neiT 
tree, which grows over them. 

Thus from the pith of the new bud of the 
horse-chesnut five vessels pass out through the 
circle of the^ placental vesscJs above described 
and carry with them a minuter circle of those 
vessels ; these five bundles of vessels unite after 
their exit, and foim the foot-stalk or petiole -of 
the new five-finge1*ed leaf, to be spoken of here* 
after. This structure is well seen by cutting off 
a leaf, of the horse-chesnut (^sculus Hippocas* 
tanum) in September before it fidls, as me buda 
of this tree are so large that the flower may be 
seen in them with the naked eye. 

After a time, perhaps al>out miosummer^ 
another bundle of vessels passes from the pith 
through the alburnum or sap-vessels in the bo- 
som of each leaf, and unites by the new bark 
with the leaf, which becomes either a flower-bud 
or a leaf-bud to be expanded in the ensuing 
spring, for which purpose an apparatus of pla- 
cental vessels are produced with proper nutri- 
ment during the progress of the summer and au- 
tumn, and thus the vegetable becomes annufdly 
increased, ten thousand buds often existing on 
one tree, according to the estimate of Linneus. 
Phil. BoU 

The vascular connexion of vegetable buds with 
the leaves in whose bosoms they are formed is 
confirmed by the following experiment, (Oct. 80» 
1781.) On the extremity of a young bud of the 
Mimosa (sensitive plant) a smaJl drop of acid of 
vitriol was put by means of a pen, and, after a 
few seconds, the leaf, in whose axilla it dwelt, 
closed and opened no more, though the drop of 
vitriolic acid was so small as apparently only to 
injure the summit of the bud. Does not this 
seem to show that the leaf and its bud have con- 
necting vessels, though they arise at different 
times and from different parts of the medulla or 
pith? And, as it exists previously to it, that the 
leaf is the parent of the bud ? or did the acid de- 
stroy both the parent bud and its foetus ? 

This placentation of vegetable buds is clearly 
evinced from the sweetness of the rising sap^ 
and from its ceasing to rise as soon as the j^avee 
are expanded, and thus completes the analogy be- 
tween buds and bulbs. Nor need we wonder at 
the length of the umbilical cords of buds, since 
that must correspond with their situation on the 
tree, in the same manner as their lymohatica 
and arteries are proportionally elongated 

Since the al>ove was first printed, I have 
thought that these sap-vcssels, which bleed so 
much on being wounded in the vernal months, 
ought rather to be called umbilical than placen- 
tal vessels, As they supply the young bud with 
nutrition ; whereas the placenta of the animal 
fcetus is a respiratory organ, as shown in Zoono- 
mia. Vol. I. Sect. 88. 



NOTE XXXVI. 

VEGETABLE CIRCULATION. 

And refluent blood in milky eddies bends. 

Canto IV. 1. 432. 

Tu£ individuality of vegetable buds was 
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wpoken of before, and is confirmed br the method 
OT raising all kinds of trees by Mr. Barnes. 
f'M^thod of propagating Fruit Trees, 1759. 
Lond. Baldwin.^ He cut a branch into as 
many pieces as tnere were buds or leaves upon 
it, ana wtjiing the two wounded ends dry be 
quickly applied to each a oement, previously 
warmed a little, which consisted principally of 
pitch, and planted them in the canh. llie use 
of this cement I suppose to consist in its prevent- 
big the bud from bleeding to death, though the 
author ascribes it to its anti<*eptic quality. 

lliesc buds of plants, which are thus each an 
individual vegetable, in many circumstances re- 
semble individual animals, but as animal bodies 
are detached from the earth, and move from 
place to place in search of food, and take that 
food at considerable intervals of time, and pre- 

Cre it for their nourshment within their own 
dies after it is taken, it is evident they must 
requii*e many organs and powers which are not 
necessary to a stationary bud. As vegetables 
are immoveable fixed to the soil from whence 
they draw their nourishment ready prepared, 
and this uniformly not at returning intervals, it 
follows that in examining their anatome we are 
not to look for muscles of locomotion, as arms 
and legs ; nor for organs to receive and prepare 
their nourishment, as a stomach and bowels; 
nor for a reservoir for it after it is prepared, as 
a general system of veins, which in locomotive 
animals contains and returns the superfluous 
blood which is left after the various organs of 
secretion have been supplied, by which Contri- 
vance they are enabled to live a long time with- 
out new supplies of food. 

The parts which we may expect to find in the 
anatome of vegetables correspondent to those in 
the animal economy are, 1. A system of absor- 
bent vessels to imbibe the moisture of the earth 
similar to the lacteal vessels, as in the roots of 
plants ; and another system of absorbents simi- 
lar to the lymphatics of animal bodies, opening 
its mouths on the internal cells and external sur- 
faces of vegetables ; and a third system of absor- 
bent vessels correspondent with those of the pla- 
centation of the animal foetus. 8. A pulmonary 
system correspondent to the lungs or gills of 
quadrupeds and fish, by which the fluid absorb- 
ed by the lacteals and lymphatics may be exposed 
to the influence of 'the air, this is done by 
the gi*een leaves of plants, ^ose in the air 
resembling lungs, and those in the water re- 
sembling gills; and by the petals of flowers. 
S. Arterial systems to convey the fluid thus ela- 
borated to the various glands of the vegetable 
for the purposes of its growth, nutrition, 
and various secretions. 4. 'JThe various glands 
which separate from the vegetable blood the 
honey, wax, gum, resin, starch, sugar, essen- 
tial oil, &c 5. The organs adapted for their 
propagation or reproduction. 6. Muscles to 
perform several motions of their parts. 

I. The existence of that branch of the absor- 
bent vessels of vegetables which resembles the 
lacteals of animal bodies, and imbibes their nu- 
triment from the moist earth, is evinced by their 
growth so long as moisture is applied to their 
roots, and their quickly withering when it is 
withdrawn. 

Besides these absorbents in the roots of plants 
there are othei-s which open their mouths on the 
external surfaces of the bark and leaves, and on 
the internal surfaces of all the cells, and be- 
tween the bark and the alburnum or sapwood 
the existence of these is .showui because a leaf 



plucked off and laid with its underside on water 
will not wither so soon as if left in the dry air, 
—the same if the bark alone of a branch which 
is separated from a tree be kept moist with wa- 
ter, — and lastly, by moistening the alburnum or 
sap-wood alone of a branch detached from a tree 
it will not so soon wither as if left in the dry air. 
By the following experiment these vessels were 
acreeably visible by a common magnifving 
glass : 1 placed in the summer of 1781 the foot- 
stalks of some large fig-leaves, about an inch 
deep in a decoction of madder, (rubia tincto- 
rum,) and others in a decoction of Icgwood, 
(hsBmatoxylum campechense,) along with some 
sprigs cut off from «rplant of picris, these plants 
were chosen because their blood is white, after 
some hours, and on the next day,, on taking out 
either of these and cutting off from its bottom 
about a quarter of an inch of the stalk an inter- 
nal circle of red points appeared, which were 
the ends of absorbent vess^s coloured red with 
the decoction, while an external ring of arteries 
was seen to bleed out hastily a milky juice, and 
at once evince both the absorbent and arterial 
system. These, absorbent vessds have been 
railed by Grew, and Malpighi, and some other 
philosophers, bronchi, ana erroneously suf^^osed 
to be air vessels. It is probable that these ves- 
sels, when cut through, may effuse their fluids 
and receive air, their sides being too stiff to col- 
lapse : since dry wood emits air-bubbles in the 
cadiausted receiver in the same manner as moist 
wood. 

llie structure of these vegetable absorbents 
consists of a spiral line, and not of a vessel in- 
terrupted with ^'alves like the anhnal lympha- 
tici), since on breaking almost any tender leaf 
and drawing out some of the ^res which adhere 
longest this spiral structure becomes visible 
even to the naked eye, and distinctly so by the 
use of a common lens. See Grew, JPlate 51. 

In such a sti'ucture it is easy to conceive how 
a vermicular or peristaltic motion of the vessel 
beginning at the lowest part of it, each spiral 
ring successively contracting^ itself till it fills up 
the tube, must forcibly push forwards its con- 
tents, as from the roots of vines in the bleeding 
season : and if this vermicular motion should 
begin at the upper end of the vessel it is as easy 
to see how it must carry its contained fluid in a 
contrary direction. The retrograde motion of 
the vegetable absorbent vessels is shown by cut- 
ting a forked branch from a tree, and immersing 
a part of one of the forks in water, which wifi 
for many days prevent the other from withering; 
or it is shown by plantinga willow branch wiui 
the wrong end upwards. This structure in some 
degree! obtains in the esophagus or throat of cows, 
who by similar means convey their food first 
downwards and afterward upwards by a retro- 
grade motion of the annular muscles or cartil- 
ages, for the purpose of a second mastication 
of it. 

II. The fluids thus drank up by the regetable 
absorbent vessels from the earth, or from the at- 
mosphere, or from their own cells and inter- 
stices, are can*ied to the foot-stalk of every l«if, 
where the absorbents belonging to each lear unite 
into branches, forming so many pulmonary avc. 
teries, and are thence dispersed to the extremi- 
ties of the leaf, aspiaybe seen in cutting away 
slice after slice the foot-stalk of a horse-cnesnut 
in September before the leaf falls, lliere is then 
a complete circulation in the leaf, a pulmonary 
vein receiving the blood from the extremities of 
each artery on the upper side of the kaf, and 
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Joining again in the foot-etalk of tlie leaf these 
veins pniduce so many arteries, or aortas, which 
disperse the new blood over the new bark, elon- 
gating its vessels, or producing its secretions : 
bat as a reservoir of blood could not be wanted 
by a y^etable bud which takes in its nutriment 
at all times, I imagine there is no venous sys- 
tem, no veins properly so called, which receive 
the blood which was to spare, and return it in- 
to the pulmonary or arterial system. 

The want of a system of veins was counte- 
nanced by the following experiment : I cut off 
several stems of taU spurge, (^Euphorbia helios- 
copia) in autumn, about the centre of the plant, 
and observed tenfold the quantity of milky juice 
oo^e from the upper than from the lower ex- 
tremity, which could hardly have happened if 
there had been a venous system of vessels to re- 
turn the blood from the roots to the leaves. 

Thus the vegetable circulation, complete in the 
longs, but probably in the other part of the sys- 
tem deficient in respect to a system of returning 
veins, is carried forwards without a heart, like 
circulation through the livers of animals, where 
the blood brought from the intestines and mesen- 
tery by one vein is dispersed through the liver 
by the vena portarum, which assumes the office 
of an artery. See note XXXVI 1. • 

At the same time so minute are the vessels in 
the intertextiire of the barks of plants, which 
belong to each individual bud, that a general cir- 
culation may possibly exist, though we have not 
yet been able to discover the venous part of it. 

Since the above opinion was first published, I 
have again attended to this subject, and now 
thii0c tiiat the greater discharge of the milky 
blood from the upper part of the plant, than from 
the lower part, might be rationally ascribed to 
the descending arteries of the stem bleeding more 
rapidly and more copiously than the ascending 
veins. And yesterday, September 28, 1798, a 
eupful of decoction of madder, rubia tinctorum, 
was carried into the garden, and placed near a 
plant of tragopogon latifolium, or scorzonera, 
which was then in flower ; a large stem of the 
plant was then cut asunder, and the growing 
end was bent down and immersed an inch or two 
into the coloured decoction, along wi*h the lower 
end of the top, or part cut off. After about a 
minute they were taken out and inspected by a 
common lens, when an internal circle of red 
points was visible in both of them, with an ex- 
ternal circle of vessels, which continued to effuse 
white blood ; though this effusion was slower 
from the root-end than^from the summit-end, 
from whence I concluded, that the arteries of the 
root-end had ceased to act, and that the return- 
ing veins continued to bleed ; and on the con- 
trary, that the veins of the summit part had 
ceased to act, and that the descending arteries 
continued to bleed. And lastly, that the circle 
of red points in both of them were the mouths of 
the absorl>ent system, which continued to act in 
both directions. And Iwwas thus induced to be- 
lieve the existence of a venous system correspond- 
ing to the arterial one in the barks or roots of 
plants, as well as in their leaves and petals. 

There is however another pai*t of the circula- 
tion of vegetable juices visible to the naked eye, 
and that is in the corol or petals of flowers, in 
which ft part of the blood of the plant is exposed 
to the influence of the air and light in the same 
manner as in the foliage, as will be mentioned 
more at large in Notes XXX VI I. and 
XXXIX. 

These circttlations of their reipective fluids 
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seem to be carried on in the vessels of plants pre- 
cisely as in animal bodies, by their irritability to 
the stimulus of their adapted fluids, and not by 
any mechanical or chemical attraction, for their 
absorbent vessels prapel the juice upwards, which 
they drink up from the earth, with great vio- 
lence ; I suppose with much greater than is ex- 
erted by the lacteals of animals, probably owing 
to the greater minuteness of these vessels ^n veg- 
etables, and the greater rigidity of their coats. 
Dr Hales in the spring season cut off a vine 
near the ground, and by fixing tubes on the re- 
maining stump of it, found the sap to rise twen- 
ty-one feet in the tul>e by the propulsive power 
of these absorbents of the roots of it. Veget. 
Stat. p. 103. Such a power cannot be produced 
by capillary attraction, as that could only raise a 
fluid nearly to the upper edge of the attracting 
cylinder, but not enable it to flow over that 
edge, and much less to rise 21 feet above it. 
What then can tliis power be owing to ? Doubt- 
less to the living activity of the absorbent ves- 
sels, and to their increased vivacity from the in- 
fluence of the warmth of the spring succeeding 
the winter's cold, and their thence greater sus- 
ceptibility to irritation from the juices which 
they absorb, resembling in all circumstances the 
action of the living vessels of animals. 



NOTE XXXVII. 

VEGETABLE RESPIRATION. 

While mread in air the leaves respiring jilay. 

Canto IV. 1. 433. 

I. There have been various opinions con- 
cerning the use of the leaves of plants in the ve- 
getable economy. Some have contended that 
they are perspiratory organs ; this does not seem 
probable from an experiment of Dr. Hales, 
Veg. Stat. p. SO. He found by cutting off bran- 
ches of trees with apples on them, and taking 
off the leaves, that an apple exhaled about as much 
as two leaves, the surfaces of which were near- 
ly equal to the apple ; whence it would appear 
that apples have as good a claim to be termed 
perspiratory organs as leaves. Others haye^ be- 
lieved them excretory organs of excrementitious 
juices ; but as tihe vapour exhaled from vegetar. 
bles has no taste, this idea is no more probable 
than the other ; add to this that in moist wea- 
ther, they do not appear tp perspire or exhale at 

all. ; 

The internal surface of the lungs or air-vessels 
in men, is said to be equal to the external sur- 
face of the whole body, or about fifteen square 
feet ; on this surface the blood is exposed to the in- 
fluence of the respired air through the medium 
however of a thin pellicle ; by this exposure to 
the air it has its colour changed from deep red to 
bright scarlet, and acquires something so ne- 
cessary to the existence of life, that we can live 
scarcely a minute without this wonderftil pro- 
cess. 

The analogy between the leaves of plants and 
the lungs or gills of animals seems to embraoie 
so many circumstances, that we can scarc^y 
withhold our assent to their performing sitnilar 
offices. 

1. The great surface of the leaves compared to 
that of the trunk and branches of trees is such, 
that it would seem to be an organ well adapted 
for the purpoee of exposing the vegetable «ulce« 
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to th« influence of the air ; this however we 
thall tee afterwards is prolMblf performed only 
by their upper surAu^es, yet even in this case 
the surface of the leaves in general hear a greater 

{proportion to the surface of the tree, than the 
ongs of animals to their external surfaces. 

2. In the lungs of animals, the blood after 
having been exp««ed to the air in the extremities 
of the pulmonary artery, is changed in colour 
from deep red to bright scarlet, and certainly in 
some of its essential properties ; it is then col- 
lected by the pulmonary vein and returned to the 
heart. To show a similarity of circumstances in 
the'leaves of plants the allowing experiment 
was made, June 24, 1781. A stalk with leaves 
and seed-vessels of lai^e spui^e (Euphorbia he- 
lioscopia) had been several days placed in a de- 
coction of madder (RubiatinctorumJ so that the 
Jk>wer part of the stem, and two or the under- 
most leaves were immersed in it. After havin? 
washed the immersed leaves in clear water, I 
oould readly discern the colour of the madder 
passing along the middle rib of each leaf. This 
red artery was beautifully visible both on the 
under and the upper surface of the leaf; but on 
the upper side many red branches were seen going 
firom It to the extremities of the leaf, which on 
the other side were not visible except by looking 
through it ag^nst the light. On this under 
aide a system of branching vessels carrying a pale 
milky Quid were seen coming from the extremi- 
ties of the leaf, and covering the whole under- 
side of it, and joining into two large veins, one 
on each side of the red artery in the middle rib 
of the leaf, and along with it descending to the 
footstalk or petiole. On slitting one of these 
leaves with scissars, and having a common 
magnifying lens ready, the milky blood was seen 
oozing out of the returning veins on each side 
of the red artery in thf middle rib, but none of 
the red fluid from the artery. 

All these appearances were more easily seen 
in a leaf of picris treated in the same manner ; 
for in this milky plant the stems and middle rib 
of the leaves are sometimes naturally coloured 
reddish, and hence the colour of the madder 
seemed to pass further into the ramifications of 
their leaf arteries, and was there beautifully vi- 
sible with the returning branches of milky veins 
ou each side. 

8. From these experiments the upper surface 
of the leaf appeared to be the imtaaediate organ of 
respiration, because the coloured fluid was car- 
ried to the extremities of the leaf by vessels most 
conspicuous on the upper surface, and there 
changed into a milky fluid, which is the blood of 
the plant, and then returned by concomitant 
veins on the under surface, which were seen to 
ooze when divided with scissars, and which, in 
picris particularly, render the under surface of 
the leaves greatly whiter than the upper one. 

4. As the upper surface of leaves constitutes 
the organ of respiration, on which the sap is ex- 
posed in the terminations of arteries beneath a 
thin pellicle to the action of the atmosphere, 
these surfaces in many plants strongly repel 
moisture, as cabbage-leaves, whence the particles 
of rain lying over their surfaces without touch- 
ing them, as observed by Mr. Melville (Essays 
Literary and Philosoph. Edinburgh) have the 
appearance of globules of quick-silver. And 
hence leaves laid with the upper surfaces on wa- 
ter, wither as soon as in the dry air, but conti- 
nue green many days, if placed with the imder 
anrfaces on water, as appears in the experiments 
of Mon. Bonnet CUsage desFeuiUes.} Hence some 
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aquatic plants, aa the water-lily (Nyin^«Ba) 
have the lower sides of their leaves floating on 
the water, while the upper sur&ces remain dry 
in the air. 

6. As those insects, which have many spira^ 
cula, or breathing apertures, as wasps and flies, 
are immediately suffocated by pouring oil upon 
them, I carefully covered with oil the surfaces of 
several leaves of Phlomis, of Portugal laurel, 
and balsams, and though it would not r^ularly 
adhere, I found them ^ die in a day or two. 

Of aquatic leaves, see Note on Trapa and on 
Fucus, m Part II. to which must be added that 
many leaves are furnished with muscles about 
their footstalks, to turn their upper surfaces to 
the air or light, as Mimosa and Hedysarum 
gyrans. From all these anal<Mrie8 1 think there can 
be no doubt but that leaves oftrees are their lungs, 
giving out a phlogistic material to the atmo- 
sphere, and absorbmg oxygene or vital air. 

6. The great use of light to vegetation woiild 
appear from this theory to be by disengaging 
vital air from the water which they perspire, 
and thence to facilitate its union with their Mood 
exposed beneath the thin surfieu^ of their leaves ; 
since when pure air is thus applied, it is proba- 
ble, that it can be more readily absorbed. Hence 
in the curious experiments of Dr. Priestley and 
Mr. Ingenhouz, some plants purified air less 
than others, that is, they perspired less in the 
sunshine ; and Mr. Scheele found that by put- 
ting pease into water, which about half covered 
them, they converted the vital air into fixed air, 
or carbonic acid gas, in the same manner as in 
animal respiration. See Note XXXIV. 

7. The circulation in the lungs or leaves of 
plants is very similar to that offish. In fish 
the blood after having passed through their 
gUls does not return to the heart as from the 
lungs of air-breathing animals, but the pul- 
monary vein taking the structure of an artery 
after^having received the blood from the gilla^ 
which there gains a more florid colour, distri- 
butes it to the other parts of their bodies. The 
same structure occurs in the livers of fish, 
whence we see in those animals two circulations 
independent of the power of the heart, viz. that 
beginning at the termination of the veins of the 
gills, and branching through the muscles, and 
that which passes through the liver ; both which 
are carried on by the action of those respective 
arteries and veins. Monro's Physiology of Fishy 
p. 19. 

The course of the fluids in the roots, leaves, 
and buds of v^etables seems to be performed in 
a manner similar to both these. First, the ab- 
sorbent vessels of the roots and surfaces unite at 
the friotstalk of the leaf; and then, like the Vena 
Portarnm, an artery commences without the 
intervention of a heart, and spreads the sap in its 
namerous ramifications on the upper surface .of 
the leaf ; here it <^ianges its colour aqd proper- 
ties, and becomes vegetable blood ; and is again 
collected by a pulmonary vein on the under sur- 
fiice of the leaf. This vein, like that which re- 
ceives the blood from the gills of fish, assumes 
the office and name of an artery, and branching 
again disperses the blood upward to the bud 
from the footstalk of the leaf; and downward to 
the roots ; where it is all expended in the vari- 
ous secretions, the nourishment and growth of 
the plant, as fast as it is prepared. 

II. The organ of respiration already spoken 
of b^ongs paiticularly to the shoots or buds, but 
there is another pulmonary system, perhaps to- 
tally independent of the green Mitge, which be- 
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loogs to the fructification only, I mean the oorol 
or petals. In this there is an artery belonging 
to each petal, which oonyeys the vegetable blood 
to its extremities, exposing it to the light and 
air under a delicate membrane covering the in- 
temaljBurfoce of the petal, where it often changes 
Hs colour, as is beautifully seen in some party- 
coloured poppies ; though it is probable some of 
the iridescent colours of flowers may be owing 
to the different degrees of tenuity of the exterior 
membrane of the leaf refracting the light like 
ioap-lmbbles, the vegetable blood is then return- 
ed by correspondent vegetable veins, exactly as in 
the green foliage ; for the purposes of the im- 
portant secretions of honey, wax, the finer es- 
iential oil, and the prolific dust of the anthers. 

1. The vascular structure of the corol as above 
described, and which is visible to the naked eye, 
and itf exposing the vegetable juices to the air 
and light daring the day, evince that it is a pul- 
monary organ. 

8. As tM glands which produce the prolific 
dost of the anthers, the honey, wax, and fre- 
quently tome odoriferous essential oil, are gen- 
erally attached to the corol, and always faU off 
and perish with it, it is evident that the blood is 
e]bbm«ted or oxygenated in this pulmonary sys- 
UsD. for die purpose of these important secre- 
tions. 

3. Many flowers, as the colchicum, and ham- 
amelis, arise naked in aiiti^mn, no green leaves 
appearing till the ensuing spring ; and many 
others put forth their flowers and complete their 
hnpr^nation early in the spring before the green 
fobage appears, as mezereon, cherries, pears, 
wl^ftni shows that these corols are the lungs be- 
l<Miging to the fructification. 

4. Inis organ does not seem to have been 
necenanr for the defehce of the stamens and 
pitftils, since the calyx of many flowers, as trag- 
opc^on, performs this office ; and in many 
flowed these petals themselves are so tehfler as 
to require being shut up in the c^yx during the 
Bight, for wIbbA other use then can such an ap- 
paratus of vessels be designed ? 

6. In the helleborus niger, Christmas-rose, 
utter the seeds are grown to a certain size, the 
nectaries and stamens dropoff, and the beautiful 
large whito petals change their colour to a deep 
green, and gradually thus become a calyx in- 
closing and defending the ripening seeds, hence 
it wotdd seem that the white vessels of the corol 
aerved the office of exposing the blood to the ac- 
tion of the air, for the purposes of separating or 
producing the honey, wax, and prolific dust, 
and when these were no longer wanted, that 
tiiese vessels coaJeseed like the placental vessels 
of uTiiiyinlH after their birth, and thus ceased to 
jierfo rm that office, and lost at the same time 
their white colour. Why should they lose their 
white colour, unless they at the same time lost 
iome other property besides that of defending 
the seed-vessel, which they still continue to de- 
AsBd? 

6. From these observation^ I am led to doubt 
whether green leaves be absolutely necessary to 
the pr<^ess of the fruit-bud after the last year's 
learea are fallen off. The green leaves serve as 
InitfB to the shoots, and foster the new buds in 
their bosoms, whether these buds be leaf-buds or 
fruit-buds; but in the early spring the fruit- 
buds expand their corols, which are their lungs, 
and seem no longer to require ^een-leaves ; 
hence the vine bears fruit at one joint without 
leaves, and puts out a leaf-bud at another joint 
wlthrot tmt. And 1 suppose the green leaves 



which rise out of the earth hi the sprfa^ from 
the colchium are fcv the purpose of pnMncing 
the new bulb, and its placenta, and not for tM 
giving maturity to the seed. When currant or 
gooseberry trees lose thmr leaves by the depreda- 
tion of insects, the fruit continues to be formed^ 
though less sweet and le» in size. 

7. From these facts it appears that the flower- 
bud after the corol falls off, (which is its lunes,} 
and the stamens and nectary along with it, Do- 
comes simply an uterus for the purpose of sup- 
plying the growing embryon with nourishment^ 
together with a system of absorbent vessels 
which bring the juices of the earth to the foot- 
stalk of the fruit, and which there changes into 
an artery, for the purpose of distributing the sap 
for the secretion of the saccharine or larinaee^ 
ous, or acescent materials for the use of the em- 
bryon. At the same time as all the vessels of 
the different buds of trees inosculate or com- 
municate with each other,- the fruit becomes 
sweeter and larger when the green leaves c<m- 
tinue on the tree, but the mature flowers them- 
selves, (the succeeding fruit not considered) 
perhaps suffer little injury from the green 
leaves being taken off, as some florists have ob- 
served. 

8. That the vessels of different vegetable bud« 
inosculate in various parts of their circulation, 
is rendered probable by the increased growth of 
one bud, when others in its vicinity are cut 
away ; as it thus seems to receive the nourish- 
ment which was before divided amongst many. 
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VEGETABLE IMJPEEGNATION. 



Love out his hour and leave his life in air. 

Canto IV. L 472. 

From the accurate experiments and observa- 
tions of Spallanzani it appears that in the spar- 
tium junceum, rush-broom, the very minuta 
seeds were discerned in the pod at least twenty 
days before the flower is in fall bloom, that u 
twenty days before fecundation. At this tima 
also the jwwder of the anthers was visible, but 
glued fast to their summits. The seeds however 
at this time, and for ten days after the blossom 
had fallen off, appeared to consist of a gelatinous 
substance. On the eleventh day after the fall- 
ing of the blossom the seeds became heart shaped 
with the basis attached by an appendage to the 
pod, and a white point at the apex ; this white 
point was on pressure found to be a cavity in- 
cluding a drop of liquor. 

On the 26th day the cavity which at first ap- 
peared at the apex was much enlarged and stUJ 
full of liquor, it also contained a very smaU 
semi-transparent body, of a yellowish colour, 
gelatinous, and fixed by its two opposite ends to 
the sides of the cavity. 

In a month the seed was much enlarged and 
its shape changed from a heart to a kidney, the 
little body contained in the cavity was increased 
in bulk and was less transparent, and gelatinous, 
but there yet appeared no organization. 

On the 40th day the cavity now grown larger 
was quite filled with the body, which was co- 
vered with a thin membrane; after this mem- 
brane was removed the body appear^ of a 
bright green, and was easily divided by the point 



12S 



VEOBTABIaB OZiANDUULTION. 



[Note XXXIX, 



•f a DMdle into two portions, which manifestly 
loMned the two lobes, and within these attached 
to the lower part the exceedingly small plantule 
was easUy perceived. 

• The foreffoing observations evince, 1. That 
the seeds exist in the ovarium many davs before 
fecundation. 2. That they remain for some 
time solid, and then acavity containing a liquid 
is formed in them. 3. Tliat after fecimdation a 
body bc^ns to appear within the cavity fixed by 
two points to the sides, which in process of time 
proves to be two lobes containing a plantule. 4. 
That the ripe seed consists of two lobes adhering 
to a plantule, and surrounded by a thin mem- 
brane which is itself covered with a husk or cu- 
ticle. Spallanzani's Dissertations, VoL II. p. 
253. 

The analogy between seeds and eggs has long 
been observed, and is confirmed by the mode of 
their production. The egg is known to he form- 
ed within the hen long before its impregnation ; 
C. F. Wolf asserts that the yolk of the egg is 
nourished bv the vessels of the mother, and that 
it has from those its arterial and venous branches, 
but that after impregnation these vessels gradual- 
ly become impervious and obliterated, and that 
new ones ftre produced froih. the foetus and dis- 
persed into the yolk. Haller's Physiolog. Tom. 
VlII. p. 94. The young seed uter fecunda- 
tion, I suppose, is nourished in a similar man- 
ner from the gelatinous liquor, which is previ- 
ously depraited for that purpose ; the uterus of 
the plant producing or secreting it into a reser- 
voir or amnios in which the embryon is lodged, 
and the voung embrvon is furnished with ve^els 
to absorb a pu*t of it, as in the very early em- 
brvon in the animal uterus. 

rhe spawn of frogs and of fish is delivered 
from the female before its impregnation. M. 
Bonnet says that the male salamander darts 
his semen into the water, where it forms a little 
whitish cloud which is afterwards received by 
the swoln anus of the female, and she is fecun- 
dated.-— He adds that marine plants approach 
near to these animals, as the male does not pro- 
ject a fine powder but a liquor which in like 
manner forms a little cloud in the water.—- And 
further adds, who knows but the powder of the 
stamina of certain plants may make some impres- 
sion on certain germs belonging to the animal 
kingdom ! Letter XLIII. to Spallanzani, 
Oeuvres Fhilos. 

Spallanzani found that the seminal fluid of 
ipoga and dogs even when diluted with much 
water retained its prolific quality. Whether 
this quality be simply a stimulus exciting the egg 
into animal action, which may be dQled a vivi- 
fying principle, or whether part of it be actual- 
ly conjoined with the egg, is not yet determin- 
ed, though the latter seems more probable from 
the frequent resemblance of the foetus to the 
male parent. A conjunction however of both 
the nude and female influence seems necessary 
for the purpose of reproduction throughout ail 
organized nature, as well in hermaphrodite in- 
sects, microscopic animals, and polypi, and 
exists as well in the formation of the buds of ve- 
getables as in the production of their seeds, 
which is ingeniously conceived and-explained by 
Liinneus. After having compared the flower 
to the larva of a butterfly, consisting of petals 
instead of wings, calyxes instead of wing- 
sheaths, with the organs of re-production, and 
having shown the use of the farina in fecun- 
dating the egg or seed, he proceeds to explain 
ths production of the bud. The calyx of a 



flower, he says. Is an expansion of the outer 
bark, the petals proceed from the inner burl^ 
or rind, toe stamens from the albumam or 
woody circle, and the style from the pith. In 
the production and impregnation of the seed a 
commixture of the secretions of the stamens and 
style are necessary ; and for the production of abud 
he thinks the medulla or pith bursts its integu- 
ments and mixes with the woody part or albur- 
num, and these forcing their passage through 
the rind and bark constitute the bud or Yivipa- 
rous pn^eny of the vegetable. System of Ve- 
getables translated from Linneus, p. 8. 

It has been supposed that the embryon Yeg^ 
table after fecundation, by its living activity or 
stimulus exerted on the vessels ot the parent 
plant, may produce the fruit or seed-lobes, as 
the animid foetus produces its placenta, and 
as vegetable buds may be supposed to pro- 
duce their umbilical vessels or roots down the 
bark of the tree. This in respect to the production 
of the fruit surrounding the seeds of trees has 
been assimilated to the gall-nuts on oak leaves, 
and to the bedeguar on briars, but there is a 
powerful objection to this doctrine, viz. that 
the fruit of figs, all which are fenude in this - 
country, grow nearly as large without fecunda- 
tion, and therefore the embryon has in them no 
self-living principle. ^ 



NOTE XXXIX. 

VEGETABLE GLANDULATION. 

Seeks, where fine pores their dulcet balm distil. 

Canto IV. L 633. 

Tift glands of vegetables which separate from 
their blood the mucilage, starch, or sugar for 
the placentation or support of their seeds, bulbs, 
and buds ; or those which deposit their bitter, 
acrid, or narcotic juices for their defence from 
depredations of insects or larger animals ; or 
those which secrete resins or wax for their pro- 
tection from moisture or frosts, consist of vessels 
too fine for the injection or absorption of colour- 
ed fluids, and have not therefore yet been exhi- 
bited to the inspection even of our glasses, and 
can therefore only be known by their effects, 
but one of the most curious and important of all 
vegetable secretions, that of honey, is apparent 
to our naked eyes, though before the discover- 
ies of Linneus the nectary or honey-gland had 
not even acquired a name. 

The odoriferous essential oils of several flowers 
seem to have been designed for their defence 
against the depredations of insects, while their 
bif^utiful colours were li necessary consequence 
of the size of the particles of their blood, or of 
the tenuity of the exterior membrane of the pe- 
tal. The use of the prolific: dust is now well 
ascertained, the wax which covers the anthers 
prevents this dust from receiving moisture, 
which would make it burst prematurdy and 
thence prevent its application to the stigma, as 
sometimes happens in moist years and is the 
cause of deficient fecundation both of our fields 
and orchards. / 

The universality of the production of honey 
in the vegetable world, and the very complicat- 
ed apparatus which nature has constructed in 
many flowers, as well as the acrid or ddeterious 
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fuices she has furnished those flowers with (as 
in the Aconite) to protect this honey from rain 
jEUnd from the depredations of insects, seem to 
imply that this fluid is of very great importance 
in tiie vegetable economy ; and also that it was 
necessary to expose it to the open air previous to 
its reabsorption into the vegetable vessels. 

In the animal system the lachrvmal gland 
separates its fluid into the open air for the pur- 
pose of moistening the eye ; of this fluid the part 
which does not exhale is absorbed by the punc- 
ta laohrymaliaand carried into the nostrils ; but 
as this is not a nutritive fluid the analogy goes 
no frirther than its secretion into the open air 
andjts reabsorption into the system ; every other 
secreted fluid in the animal body is in part ab- 
sorbed again into the system, even those which 
itre esteemed excrementitious, as the urine and 
perspirable matter, of which the latter is secret- 
ed, like the honey, into the external air. That 
the honey is a nutritious fluid, perhaps the most 
so of any vegetable production, appears from its 
great similarity to sugar, and from its affording 
sustenance to such numbers of insects, which 
live upon it solely during summer, and lay it 
up for their winter provision. These proofs of its 
nutritive nature evince the necessitv of its reab- 
, isorption into the vegetable system n)r some use- 
fulpurpose. 

lliis purpose however has as vet escaped the 
researches of philosophical botanists. M. Fon- 
tedera believes it designed to lubricate the vege- 
table uterus, and compares the horn-like necta- 
ries of some flowers to the appendide of the cae- 
cum intestinum of animals. (Antholog.^p. 49.) 
Others have supposed that the honey, when re- 
absorbed, might serve the purpose of the liquor 
funnii, or wmte of the egg, as a nutriment for 
the young embryon or fecundated seed in its 
early state of existence. But as the nectary is 
found equally general in male flowers as in fe- 
male ones ; and as the young embryon dt seed 
grows before the petals and nectary are expand- 
ed, and after they fall off; and thirdly, as the 
nectary so soon falls off after the fecundation of 
the pistillum ; these seem to be insurmountable 
objections to both the above-mentioned opinions. 

In this state of uncertainty conjectures may 
be of use so far as they lead to further experi- 
ment and investigation. In many tribes of in- 
sects, as the silk-worm, and perhaps in all the 
moths and butterflies, the male and female pa- 
rents die as soon as the eggs are impregnated 
and excluded ; the eggs remaining to beperfect- 
ed and hatched at some future time. The same 
thing happens in regard to the miJe and female 
parts of flowers ; the anthers and filaments, 
which constitute the male part of the flower, 
and the stigma and style, which constitute 
the sensitive or amatorial organ of the fe- 
male part of the flower, fall off and die as 
soon as the seeds are impregnated, and along 
with these the petals and nectary. Now the 
moths and butterflies above mentioned, as soon 
as they acquire the passion and the apparatus 
for the reproduction of their species, lose the 
power of feeding upon leaves as thev did before, 
and become nourished by what?-— by honey 
alone. 

Hence we acquire a strong analogy for the 
use of the nectary or secretion of honey in the 
vegetable economy, which is, that the male 
parts of flowers, and the female parts, as soon 
as they leave their fetus-state, expanding their 
petals, (which constitute their lungs,) become 
■enaible to the passioop and gain the apparatus 



for the reproduction of their species, and are 
fed and nourished with honey like the insects 
above descrilied ; and that hence the nectary be- 
gins its office of producing honey, and dies or 
ceases to produce honey at the same time with 
the birth and death of the stamens and the pis- 
tils ; which, whether existing in the same or in 
different flowers,' are separate and distinct ani- 
mated beings. 

Previous to this time the anthers with their 
fllaments, and the stigmas with their styles, are 
in their fetus-state sustained by their placental 
vessels, like the unexpanded leaf-bud, with the 
seeds existing in the vegetable womb yet unim- 
pregnated, f^id the dust yet unripe in the cells of 
the anthers. After this period they expand their 
petals, which have been shown above to consti- 
tute the lungs of the flower ; the placental ves- 
sels, which before nourished the anthers and the 
stigmas, coalesce or cease to nourish them ; and 
they now acquire blood more oxygenated by the 
air, obtain the passion and power of reproduc- 
tion, are sensible to heat, and cold, and moisture, 
and to mechanic stimulus, and become in reality 
insects fed with honey, similar in every respect, 
except their being attached to the tree on which 
thev were produced. 

Some experiments I have made this summer 
by cutting out the nectaries of several flowers of 
the aconites before the petals were open, or had 
become much coloured ; some of these flowers 
near the summit of the plants produced no seeds, 
others lower down produced seeds; but they 
were not sufilciently guarded from the farina of 
the flowers in their vicinity ; nor have I had 
opportunity to try if these seeds would vege- 
tate. 

I am acquainted with a philosopher, who c<m- 
templating this subject^ thinks it not impossible 
that the first insects were the anthers or stigmas 
of flowers ; which had by some means loosed 
themselves from their parent plant, like the male 
flowers of Vallisneria ; and that many other in- 
sects have gradually in long process of time been 
formed from these ; some acquiring wings, others 
flns, and others claws, from their ceaseless efforts 
to procure their food, or to secure themselves 
from injury. He contends, that none of these 
changes are more incomprehensible than the 
transformation of tadpoles into frogs, and cater- 
pillars into Wtterflies. 

There are parts of animal bodies, which do 
not require oxygenated blood for the purpose of 
their secretions, as the liver ; which for the pro- 
duction of bile takes its blood from the mesen- 
teric veins, after it must have lost the whole or 
a great part of its oxygenation, which it had ac- 
quired in its passage through the lungs. Inlikd 
manner the pericarpium, or womb of the flower, 
continues to secrete its proper juices for the pre- 
sent nourishment of the newly animated em- 
bryon-seed; and the saccharine, acescent, or 
starchy matter of the fruit or seed-lobes for its 
future growth ; in the same maimer as these 
things went on before fecundation ; that is, 
without any circulation of juices in the petals, 
or production of honey in the nectary ; these 
having perished and fallen off with the male and 
female apparatus for impregnation. 

It is probable that the depredations of insects 
on this nutritious fluid must be injurious to the 
products of vegetation, and would be much more 
so, but that the plants have either acquired 
means ta defend tneir honey in part, or have 
learned to make more than is absolutely neces- 
sary for their own economy. In the same man- 
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jnigp tlM Koney-dew on treat It rery ivjuiiaut to 
tiMm ; in which ditease the nutritive fluid, the 
T^ipetable-tapiuice, teemt to be exuded by^ a re* 
tr<^grade motnon of the cutaneoua lymphatict, at 
In the aweating sicfcncat of the iaat century. To 
prcrent the defiredfttion of inaectt on honey a 
wealthy man in Italy it laid to hare poisoned 
kit neighbour't.becty jperhapt by mixing anenie 
with honey, a^nst which there it a mott flowery 
]fltdama(Cion in Quintilian, No. XIII. As 
the ute of the wax It to pretenre the dutt of the 
jvithert from moitture, wliich would prema- 
turely hurtt them, the beet which collect thit 
fiv the oonttruction of the oombt or cellt, mutt 
iOn this account also injure the vegetation of a 
country where they too much abound. 

It it not eaty to conjecture why it was neoet- 
«ry that tfalt tecretion of honey thould be ex- 
poeed to the open air in the nectary or honW- 
cup, for which purpote to great ani»paratut for 
Ita defMuse from inaectt and from wowers be- 
came necetsary. Thit difficulty increatet when 
we recollect that the tugar in the jointt of graat, 
in the tugar cane, and in the roots of beets, and 
in ripe iruitt It produced without exposure to 
the idr.— On tuppotition of itt terving for nu- 
triment to tihe anthert uid ttigmas it may thut 
acquire greater oxygMiation for the purpose of 
producing greater powert of sensibility, ac- 
cording to a doctrine lately advanced by a 
French philosopher, who has endeavoured to 
ahow that the oxygene, <x base of vital air, is 
the constituent prmciple of our power of sensi- 
bility. 

So caterpillars are fed upon the common juices 
of T^etables found in their leaves, till they ac- 
Quire the oigans of reproduction, and then they 
feed on honey, aU I believe except the sillcworm, 
which in tms country takes no nourishment 
after it becomes a butterfly. Thus also the 
magvot of the bee, according to the observations 
of Mr. Himter, is fed with raw vegetable mat- 
ter, called be»-bread, which is c<^ected from the 
wsaihen oi flowws, and laid up in cells for that 
purpose, till the maggot becomes a winged bee, 
acquires greater sensibility, and is f&i with 
boney. Phil. Trans. 1798. See Zoonomia, Sect. 
XII 1. on vegetable animation. 

From this provision of honev for the male and 
female parts of flowers, and from the provision 
of sugar, starch, oil, and mucilage, in tne fruits, 
aeed-cotyledons, roots, and buds of plants laid 
up for Uie nutriment of the eiroaiiding foetus, 
not only a very numerous class of insects, but a 
great part <^ the larger animals procure their 
food ; and thus enjoy life and pleasure without 
producing pain to others, for these seeds or ej^ 
with the nutriment laid up in them are not yet 
endued with sensitive life. 

The secretions from various vegetable glands 
hardened in the air produce gums, resins, and 
various kinds of saccharine, sai>onaceous, and 
wax-like substances, as tiie gum of cherry or 
plum-trees, gum tragacanth from the astragalus 
tragacantha, camphor from the laurus camphora, 
dlemi from amyris elemifera, aneme from hym- 
enoea courfoaril, turpentine from pistacia tere- 
binthus, balsam of Mecca from the buds of 
amyris^ opobalsamum, branches of which are 
placed in the temples of the Bast on account of 
their fragrance, the wood is called xylobal- 
aamum, and the fruit carpobalsamum ; aloe 
Iron^ a plant of the same name; myrrh from a 
plant not yet described ; the remarkably elastic 
resin is brought into Europe principally in tiie 
form of flasks, which look Ime black leather, 



and are wondrafully elsiMie, and not penetrabla 
by water, rectified ether dlttolvet it ; ita flexibili. 
tw it increated by warmth and destrored by cold; 
tht tree which yieldt thit juice It tne jatropha 
elattica, it growt in Guaiuia and the neighbour- 
ing tractt Qi America ; itt juice it taid to retemble 
wax in becoming toft by heat, but that itaoquirea 
no elaatidty till that propertv it communieaitod to 
it by a tecret art, after which it is poured into 
moulds, and wdl diied, and can no longer ba 
rendered fluid by heat.<~Mr. de la Borde phy« 
tician at Cayenne hat given thit account. 
Manna it obtained at Naples from the fraxinut 
omut, or manna-ath, it partly issues spontane- 
ously, which It preferred, and partly exudes from 
woundt made purposely in the month of August, 
many other phuits yield manna more sparingly ; 
sugar it pr^[>eriy made from the saccharum 
officinale, or sugar-cane, but is found in the 
roots of beet and many other plants ; American 
wax is obtained from the myrica cerifera, can- 
dle-berry myrtle, the berries are boiled in 
water, and a green wax separates, with luke- 
warm water the wax is yellow: the seeds of 
croton sebiferum are lodged in tallow ; there 
are many other vegetable exsudations used in the 
various arts of dyeing, varnishing, tanning, 
lacquering, and which supply the shop of the 
druggist with medicines and with poisons. 

Tnere is another analogy, which would seem 
to associate plants with animals, and which 
perhaps belongs to this note on Glandulation ; 
I mean the similarity of their digestive powers. 
In the roots of growing vegetables, as in the 
process of making malt, the farinaceous part 
c^ the teed is converted into sugar by the 
v^etable power of digestion in the same man- 
ner as the farinaceous matter of seeds is convert- 
ed into sweet chyle by the animal digestion. 
The sap-juice which rises in the vernal months 
from the roots of trees through the alburnum or 
sap-wood, owes its sweetness I suppose to a simi- 
lar digestive power of the absorbent system of 
the young buds. This exists in many vegeta- 
bles in great abundance, as in vines, sycamore, 
birch, and most abundantly in the palm tree, 
(Isert*s Voyage to Guinea,) and seems to be a 
similar fluid m all plants, as chyle is similar 
in all animals. 

Hence as the digested food of vegetables con- 
sists nrincipally of sugar, and from that is pro- 
ducea again their mucilace, starch, and oil, and 
since animals are sustained by these vegetable 

}»roductions, it would seem that the sugar-mak- 
ng process carried on in v^etable vessels was 
the great source of life to aU organized beings. 
And that if our improved chemistry should ever 
discover the art of making sugar from fossile 
or aerial matter without the assistance of vege- 
tation, food for animals would then become as 
plentiful as water, and mankind might live 
upon the earth as thick as blades of grass, with 
no restraint to their numbers but the want of 
local room. 

It would seem that roots fixed in the earth 
and leaves innumerable waving in the air were 
necessary for the decomposition of water, and 
the conversion of it into saccharine matter, 
which would have been not only cumbrous but 
totally incompatable with the locomotion of ani- 
mal bodies. For how could a man or quadru- 
ped have carried on his head or back a forest of 
leaves, or have had long branching lacteal or ab- 
sorbent vessels terminating in the earth ? An- 
imals therefore subsist on vegetables ; that.is, 
theytfdLe the matter so feu* prepared, and hava 
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organs to prepare It farther for the purposes of 
higher animation, and greater sensibility. In 
the same manner the apparatus of green leaves 
and lon£ roots were found inconvenient for the 
more animated and sensitive parts of vegetable- 
flowers, I mean the anthers and stigmas, 
which are therefore separated beings, endued 
with the passion and power of reproduction, 
with lungs of their own, and fed vrith honey, a 



food ready prepared by the long roots and green 
leaves of the plant, and presented to their ab- 
sorbent mouths. 

From this outline a philosopher may catch a 
glimpse of the general economy of nature ; and 
like the mariner cast upon an unknown shore 
who rejoiced when he saw the print of a human 
foot upon the sand, he mav cry out with rap- 
ture ** A Gbd dwells here. 



VISIT OF HOPE 



TO 



SIDNEY COVE, NEAR BOTANY BAY. 



REFERRED TO IN CANTO II. 1. 317. 



Whkkx Sydney Cove her lucid bosom swellf, 
And with wide anns the indignant stoim 

pels; 
High on a rock amid the troubled air 
Hops stood sublime, and waved her golden hair ; 
Calm'd with her rosy smile the tossing deep, 
And with sweet accents charm*d the winds to 

sleep; [hand. 

To each wUd plain she stretch*d her snowy 
High-waving wood, and sea-encircled strand. 
** Hear me,** she cried, ** ye rising realms ! 

record 
Time*a opening scenes, and Trath*8 prophetic 

word.— 
There shall broad streets their stately walls ex- 
tend. 
The circus widen, and the crescent bend ; 
There, ray'd from cities o*er the cultured land. 
Shall bright canals, and solid roads expand.—— 
There the proud arch, colossus-like, bMtride 
Yon glittering streams, and bound the chafing 

tide; 
£mbeUish*d villas crown the landscape-scene. 
Farms wave with gold, and orchards blush be- 

tween.i— 



There shall tall spires, and dome-capt towers 

ascend. 
And piers and quays their massy structures 

blend ; 
While with each breeze approaching vessels 

glide, 
And northern treasures dance on every tide !*'— 
Then ceased the nymph— tumultuous echoes 

roar, > • 

And Joy*s loud voice was heard from shore to 

shorfr— 
Her graceful steps descending press'd the piun, 
And Peace, and Art, and Labour, join*d her 

train. 



Mr. Wedgwood, having been &voured by Sir 
Joseph Banks with a specimen of clay from. 
Sydney Cove, has made a few medalli<Mis of it, 
representing Hope encouraging Art and La- 
bour, under the Influence of Peace, to pursue 
the employments necessary for rendering an in- 
fant colony secure and happy, llie above verses 
were written by the author of The Botanic 
Garden, to accompany these medallions. 
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Note I.— Mkteors. 

Thkkb are four strata of the atmosphere, and 
four kinds of meteors. J . Lightning is electric, 
exists in visible clouds, its short course, and red 
li^t. 2. Shooting stars exist in visible vapour, 
inthout sound, white light, have no luminous 
tr^ns. d. Twilight — fire-balls move thirty 
miles in a second, and are about sixty miles 
high, have luminous trains, occasioned by an 
electric spark passing between the aerial and in- 
flammable strata of the atmosphere, and mixing 
Uiem, and setting them on fire in its passage ; at- 
tracted by volcanic eruptions ; one thousand 
miles through such a medium resists less tlian a 
tenth of an inch of class. 4. Northern lights liot 
attracted to a i>oint but diffused— their coloureh^ 
passage of electric fire in vacuo dubious— Dr. 
Franklin*s theory of northern lights counte- 
nanoed in part by the supposition of a superior 
atmosphere of inflammable air— Antiquity of 
their appearance— described in Maccabees. 

Note II.— Primary Colours. 

The rainbow was in part understood before 
Sir Isaac Newton — the seven colours were dis- 
covered by him— Mr. Galton*8 experiments on 
coloura— manganese and lead produce colourless 
glass. 

Note III.— Coloured Clouds. 

The rays refracted by the convexity of the 
atmosphere— the particles of air and of water 
are blue— shadow by means of a candle in the 
day<^halo round the n\oon in a fog — ^bright spot 
in the comeo of the eye— light from cat's eyes 
in the dark, from a horse's eves in a cavern, co- 
loured by the choroid coat within the eye. 

Note IV.— Comets. 

Tails of comets from rarefied vapour, like 
northern lights, from electricity— >twenty mil- 
lions of miks long— expected comet— 72 comets 
already described. 



Note V.— Sun's Rats. 

Dispute about phlogiston^— the sun the fonntidn 
from whence all phlogiston is derived— its rays 
not luminous till they arrive at our atmosphere 
—light owing to their combustion with air, 
whence an unknown acid— the sun is on fire 
only on its surface— the dark spots on it are ex« 
cavations through its luminous crust. 

Note VI.— •Central Fires. 

Sun's heat much less than that from the fire 
at the earth's centre— sun's heat penetrates but 
a few feet in summer — some mines are warm- 
warm springs owing to subterraneous fire— «itu- 
ations of volcanoes on high mountains— original 
nucleus of the earth— deep valleys of the ocean— > 
distant perception of eartnquakes— great attrac- 
tion of mountains— variation of the compass 
countenance the existence of a cavity or fluid lava 
within the earth. 

Note VII.— Elementary Heat. 

Combined and sensible heat— chemical com- 
binations attract heat, solutions reject heat— ice 
cools boiling water six times as much as cold 
water cools it— Kiold produced by evaporation- 
heat by devaporation— capacities of bodies in re- 
spect to heat, 1. Existence of the matter of heat 
shown from the mechanical condensation and 
rarefaction of air, from the steam produced in 
exhausting a receiver, snow from rarefied air, 
cold from discharging an air-gun, heat from vi- 
bration or friction — 2, Matter of heat analogous 
to the electric fluid in many circumstances, ex- 
plains many chemical phenomena. 

Note VIII.— Memnon's Lyre. 

Mechanical impulse of light dubious— a glass 
tube laid horizontally before a fire revolves— 
pulse-glass suspended on a centre— black leather 
contracts in the sundUne— Memnon's statue 
broken by Cambyses. 
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NOTK IX.— LUMIKOOS IirSKCTS. 



EiGHTEKN species of glow-trorm, their light 
owing to their respiration in transparent lungs 
— -Acudia of Surinam gives light enough to read 
and draw by, use of its light to the insect—lu- 
minous sea insects adhere to the sldn of those 
who hathe in the ports of Languedoc, fht li|^ 
may arise from putrescent slime. 

Note X.— 'PHosFHoaus. 

DiscovEftXD b^ Kunkel, Brandt, and Boyl^— 
produced in respiration, and by luminous insects, 
decayed wood, and calcined shells— bleaching a 
slow combustion in which the water is decom- 
posed — ^rancidity of animal fat owing to the de- 
composition of water on its turfkce-^oerated ma- 
rine acid does not whiten or bleach the hand. 

Note XI.— 'Steam- Engine. 

Hero of Alexandria first applied steam to ma- 
chinery, next a French writer in 1690, the 
Marquis of Worcester in 1655, Capt. Savery in 
1689, Newcomen and Cawley added the piston 
'•^the improvements of Watt and Boulton— 

Eower of one of their large engines equal to two 
undred horses. 

Note XII.— Frost. 

KzpANsxoK of water in freezing— injury done 
by vernal frosts— fish, eggs, seeds, resist conge- 
lation— animals do not resist the increase of heat 
— firosts do not meliorate the ground, nor are in 
gMMral salubrious-^Uunp air produces cold on 
the skin by evi^poration— snow less pernicious to 
agriculture than heavy rains for two reasons. 

Note XIII. — Electricity. 

1. PoirUs preferable to knobs for defence of 
buildings— why points emit the electric fluid- 
diffusion of oil en wateiv— mountains are points 
•n the earth's globe— do they produce aseending 
currents of air r 8. i^(my-nng« explained— ad- 
Tantags of paring and burning ground* 

Note XIV.— Buds and Bulbs. 

A TREE is a swarm of individual plants^— 
vegetables are either oviparous or viviparous- 
are all annual productions like many kinds of 
insects ?— hybemacula— « new bark annually 
produced over the old one in trees and in some 
oerbaceous plants, whence their roots seem end- 
bitten— 4dl Dulbous roots perish annually— «x- 
periment on a tulip-rootr— both the leat-bulbs 
and the fiower-bulbs are annually renewed. 

Note XV.— Solar Volcanoes. 

The spots in the sun are cavities, some of 
them four thousand miles deep, and many times 
as broad— internal parts of the sun are not in a 
state of combustion^— volcanoes visible in the sun 
—all the planets together are less than one six 
hundred and fiftieth part of the sun— ^planets 
were ejected from the sun by volcanoes— many 
reasons showing the probability of this hypoth- 
esis—Mr. Buffon's hypothesis that planets were 
struck off from the sun by cometsh— why no new 
planets are ejected from the sun— «ome comets 
and the georgium sidus may be of later dat^ 



8un*s matter decrease d Mr. Ludlam's opin- 
ion, that it is possible the moon might be pro- 
jected from the earth. 

Note XVI.— Calcareous Earth. 

HioR mountains and deep mines replete with 
shells— the earth's nucleus covert with lime- 
stone—animals convert water into limestone- 
all the calcareous earth in the world formed in 
animal and vegetable bodies— solid parts of the 
earth increase— the water decreases— tops of 
calcareous mountains dissolved— whence spar, 
marbles, chalk, stalactites— whence alabaster, 
fluor, flint, granulated limestone, from solution 
of their angles, and by attrition — ^tupha deposited 
on moss— umestones from shells with animals in 
them— liver-stone from fresh-water muscle»— 
calcareous earth from land-animids and vi^^eta^ 
bles, as marl— beds of marble softened by £*»-« 
whence Bath>stone contains lime as well as lime- 
stone. 

Note XVII.— Morasses. 

The production of morasses from fallen woods 
—account by the Earl Cromartie of a new 
morass — ^morasses lose their salts by solution in 
water — then their iron — ^their v^etable acid is 
converted into marine, nitrous and vitriolic 
acids — whence gypsum, alum, sulphur — into 
flnor-acid, whence fluoiv— into sllicioua acid, 
whence ^int, the sand of the sea, and other 
strata of siliceous sand and Boarl— some mor- 
asses ferment like new hay, andy subliming 
their phlogistic part, form coal-beds above and 
clay below, which are also produced by elutria- 
tion— shell fish in some morasses, hence shells 
sometimes found on coals and over iron-stone. 

Note XVIIL— Iron. 

Calciform ores— combustion of iron in vital 
air^-«teel from deprivation of vital air— welding 
—hardness— brittleness like Rupert's drops— spe- 
cific levity<^iardness and brittieness compared 
— HSteel tempered by its colours— modem produc- 
tion of iron, mangane8e,calamy—«eptaria of iron- 
stone ejected fromvolcanoes— red hot cannon balls. 

Note XIX Flint. 

1 . Siliceous roch from morasse»— their cements. 
2. Siliceous ^r&es— coloured by iron or manganese 
— Pei^-diamond&vT-Bristal-stones— ^int in form 
of calcareous spar— has been fluid without much 
heat— obtained from powdered quartz imd fluoi*- 
acid by Bergman and by Achard. 3. Agates 
and ont/xes found in sand-rocks— of vegetable or- 
igin—have been in complete fusion— their con- 
centric coloured circles not from superinduction 
but from congelation^— experiment of freezing a 
solution of the blue vitriol— iron and manganese 
repelled in spheres as the nodule of flint cooled 
—circular stains of marl in salt-mines — some 
flint nodules resemble knots of wood or roots. 
4. Sand^ of the s^o— its acid from morasses— its 
base from shells. 5. Chert or petrosUex stratified 
in cooling—their colour and their acid from sea- 
animals->-labradore-8tone from mother-pearl. 
6. Flints in ckalk-bedS'^iheiT form, colour, and 
acid, from the flesh of sea-animals— «ome are 
hollow and Uned with crystals— contain iron- 
not produced by injection from withou^— coral* 
loids convertea to flin1>— French millstones- 
flints sometimes found in solid strata. 7. Jngfes 
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'ftand datmyed by attrition and BOlntlon In 
Etuim — illlecon) breccU cniHated by aolnlloii la 
rod hot WBter. d- Btvaltei and granitet ara an- 
dent laYM— hanltM n^sed by Ita congdatioii nOt 
t^ (ubtanuieaiu fire. 

Non XX.— Clat. 

Fiai and watar two great agent*— stratiflea- 
Hon from Wecipitation — many stratlfitd materi- 
al! not stable In water. I. Stntificntlon of 
lava from ■niiOMilve aecnmnlation. S. Stnitllt- 



■ NoM XXIV.— G»*i. 



know . . . 
^te, baultfiflf Q 



. of tfae earth yet 



time In whkh the ahdla ware daporited. & 
8taatlficad«B of soal, and oI«y, and nnd-Mone, 
and iron oM, not fnni onrrmtB of water, bnt 
fromtiMHudactfonof nuRUa-bedi at dlflerent 
puioda or tim^-moran-bada beeomo Ignited— 
tlulr Utameaand mlphDr b aublimtd— tbe clay, 
lime, and Iron remain : whence land, marl, coal, 
irtile «Uy InTsHeya, and gravel bedi, and iome 
. > . J .u._,^^^^ 



production! diiaoW- 
I eu jn reu-uui wuier — viijc-jinoefl In granite stra- 
' IS — differ from the heat of monisan fmm fer- 
I metitation — the nudeiia of the earth ejected front 

ihe BUD — wsi the inn originally a plaiket F—enp- 

pDsed section of the glot>e. 

Note XXV.— Bsapok4tiojj. 

i. 801.CT10M of water in air — in the nmtler of 
beat — pulse-glass. 2. Heat ia the principal 
cause of eianiration — thermoineter cooled by 
iraporation of ether — heat given from (team to 

the worm-tub — warmth atcomiianrlng rain. ■ 



ondMised on the eduction of 

« on cold walls — eoBth-west aat 
ids. 4. Solution of talt and of Diue vt 
-of heat. II. Othernpoure 



XXI.— EKAUET.a. 

HoBi-coionB and pniple from g 
tstea of gold by allullne salt prefer 
by tin— enrum fnlmiaani long gro 
eoloura from gold or iron not dieaolved but luv- 
pended la tbe elasa— cobalts— calces of cobalt 
and ei^iper require a atrong fire — Ka-o-lin and 
Pe-tnn-tM the same as our own materials. 

Nora XXII Portlakd Vase. 



they Tepresent a part of the Eleusinian myatert 
•_manlH£e of Cupid and Psyche — pnMxaian 
torches — the Sgares in one compartment repr^- 
aent Mortal Life in the act of expiring, and 
Homanklnd attending to her with concern- 
Adam and Eve lileraglyphi< 
Ctia MhcT hieroglyphic fig 
CMDpartanent la reiveeeiiled iiuu^ui u-i i.—r., u«i 
Man« or Ohoat dceeendlng into Elyiium is led 
Ml hr Divine Love, and rBCTivcd by Immortal 
LUe, andcondudedtoPluto— Treeief Llfeand 
" rledge are emblematical— the fignre at the 
n is of Alls, the first great Hlerophant, o^ 



I prindpal cause 
dimolve" '- ■-- 









KoiE XXIII.— Coal 



1 rock— tbe coal tw~ 

ivil 

8. Coal has been exposed to heat— woody fibres and 
ngetable seeds in coal at Bovey and Foleswortb 
■ B pp^ part of coa!-b»da roorebituminous at 
Baatrdeaerl— thin atrutum ot asj^altnm neat 
ranllr 1 niiim- part of coal-ljed worse at Alfl^ 
Bhi «lniii strstam of no value at Widdrington 
..i.aaa at West-Hallum— at Bilaton. 3. Coal 
CoUbrbOke-Dale haa been Immersed In tbe 
an, slto#n Vf sea-shrlla —marks of violence i 
the colliery at Mendip and at Ticknal— Lend 01 
end spar in cooi-bedg — gravel over coal nei 
LMe&Seld— Coal prbduced from n 



by fem-lcavea, and bog-shelia, and muscle-sheUs 
•—by lome parts of coal Iteing still woody — irom 
Lodi Neah and Bovey, and the lempb of tbe 



davU-Lfixed aOalt-^ll- 



Cold the 
if devaporatioD — lience tbe atfam 
It is precipitated, but that dis- 
solved in air remains e" '~ '-- ^ — ■•- 

■ id. 2. North-el 
(outh-west winda produo 
particles of air fnnnthe north-east acquire 



t winda mlzlncivlth 



of thee 



B. Devaporation f 



r of heat from thee 



Incwl 



4. Silutlon of water in elettrio 
fluid dobions. b. Barometer shik) from the 
lened gravity of the air, and from the rain 
■ing less pressure as it fUla — a mixture of a 
itiou of water in calorique with an aerial aoU 
^n of water is lighter than dry air — breath of 
mole in cold weather why condensed into 
iUe vapour and dissolved D^In. 

Note XXVI. -SmuGS. 
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the 



highest hills— eprings from dews ah^g between 
them — mountalni are ,co1der than plains — I. 
from their being insulated in Ihe air— S. froiq 
their eDlai^ed surface — S. from the rarety of tha 
air it becomea a better conductor of heal — *. by 
the air on mountidns being mechani<a][y rar^ 
fled OS it ascenda— 5. gravitation of the matter 
ofheat — 6. the dashing of clouds against hills — 
of fogs sgunst trees— springs stronger In hot 
days with cold nlghta — streatos from subter- 
ranean caverns — 'ir^n beneath the snow on the 
Alps. 

NOTK XXVII— SUILI^FISH. 

The armour of the echinus moveable— hold* 
itaelf in storms to stones bv IBOO or SOOO strings 
— oautilm rows and sails— renders Ita shell 
buoyant— pinna and canceiw-bysaua of the an- 
cient* was the bemd of the pinna— as fine ss tha 
eiik la spun by the silk-worm— rioveamada of it 
—the beard of muscleaproduasaidfneBB— Indian 
weed — tendons of rat's Udla. 

NotE XXVIII — SraaOBOW. 
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ing them for wonn»— his skin used for roveriiig 
tarriaKes — isinglass made from it— caviare from 
the s])awn. 



Note XXIX. — Oil on Water. 

Oil and water do not touch— a second drop of 
oil will not diffuse itself on the preceding one— 
hence it stills the wayes-— divers for pearl carry 
oil in their mouth»— oil on water produces pris* 
matie colours— -oiled cork circulates on water — a 
phiiU of oil and water made to oscillate. 

Note XXX. — Ship- Worm. 

The teredo has calcareous jaws — a new 
enemy — they perish when they meet together in 
their ligneous canals — United Provinces alarm- 
ed for the piles of the banks of Zealand— were 
destroyed by a severe winter. 

Note XXXI.— Maelstrom. 

A WHIRLPOOL on the coast of Norway— passes 
through a subterraneous cavity— less violent 
when the tide is up— eddies become hollow in 
the middle— heavy bodies are thrown out by 
eddies— light ones retained— oil and water 
whirled in a phial— hun'icanes explained. 

Note XXXII. — Glaciers. 

Snow in contact with the earth is in a state of 
thaw— ice-houses — ^rivers from beneath the snow 
— rime in spring vanishes by its contact with 
the earth — and snow by its evaporation and con- 
tact with the earth— moss vegetates beneath the 
snow— And Alpine plants perish at Upsal for 
want of snow. 

Note XXX XI I.— Winds. 

Air is perpetually subject to increase and to 
diminution— oxygene is perpetually produced 
from vegetables in the sunshine, and from clouds 
in the light, and from waters— azote is perpetu- 
ally produced from animal and vegetable putre- 
faction, or combustion— from springs of waters- 
volatile alkali— fixed alkali — sea- water— they are 
both perpetually diminished by their contact 
with the soil, producing nitre— oxygene is di- 
minished in .the production of all acids — azote 
by the growth of animal bodies— charcoal in 
burning consumes double its weight of pure air 
— ^very barrel of red-lead absorbs 2000 cubic feet 
of vital aii-^-air obtained from variety of sub- 
stances by Dr. Priestley— officina aeris in the 
polar circle, and at the Line. South-west windsf— 
their westerly direction from the less velocity of 
the earth's surface— the contrary in respect to 
north-east winds — South-west winds consist of 
regions of air from the south — and North-cast 
winds of regions of air ft*om the north— ^vhen 
the south-west prevails for weeks, and the bar- 
ometer sinks to 28, what becomes of above one- 
fifteenth part of the atmosphere ? 1. It is not 
carried back by superior currents— 2. Not from 
its loss of moistures— S. Not carried over the pole 
4r, Not owing to atmospheric tides or mountains 
5. It is absorbed at the polar circle— hence south- 
west winds and i*ain — south-west sometimes 
cold. North-east winds consist of air from the 
norths-cold by the evaporation of ice— are dry 
^ihds— 1. Not supplied by superior currents — 
8. The whole atmosphere increased in quantity 
by air set at libei*ty fi'om its combinations in the 



polar circles. South-east winds consist of north 
winds driven back. North-west winds consist of 
south-west winds driven back— north-west 
winds of America bring frostr— owing to a Terti- 
cal spiral eddy of air between the eastern coast 
and the Apalachian mountains— lience the greater 
cold of North America. Trade-wiiids — air over 
the line always hotter than at the tropics— 
trade-winds gain their easterly direction from 
the greater vdocity of the earth's surface at the 
line— not supplied by superior currents— sup- 
plied by decomposed water in the sun's great 
light— 1. Because there are no constant rains in 
the track of the trade- winds — ^because there is no 
condensible vapour above three or four miles 
high at the Line. Monsooiis and tornadoes-^ 
some places at the tropic become warmer when 
the sun is vertical than at the line, hence the air 
ascends, supplied on one side by the north- 
east winds, and on the other by the south-west 

whence an ascending eddv or tornado, raising 
water from the sea, or sand from the desert, and 
incessant i*ains— air diminished to the northward 

Ei*oduces south-west winds — ^tornadoes from 
eavier air above sinking through lighter air be- 
low, which rises through a perforation — Whence 
trees are thrown down in a narrow line of 
twenty or forty yards broad, the sea rises like a 
cone, with great rain and lightning. Land and 
sea breezes — sea less heated than land— tropical 
islands more heated in the day than the sea, and 
are cooled more in the night. C&nclusion — ^irre- 
gular winds from other causes— only two orig- 
inal winds north and south— .different sounds of 
north-cast and south-west wind»— A bear or 
dragon in the arctic circle that swallows at times 
and disembogues again above one-fifteenth part 
of the atmosphere— wind instruments— ^recapi- 
tulation. 

Note XXXIV. — Vegetable Perspiration. 

Pure air fi*om Dr. Priestley's vegetable mat- 
ter, and from vegetable leaves, owing to deconi- 
position of water — the hydrogene retained by 
the vegetables— plants in the shade are tanned 
green by the sun's light— animal skins are tanned 
yellow by the retention of hydrogene— much 
pure air from dew on a sunny morning — ^bleach- 
ing why sooner performed on cotton than linen— i 
bees' wax bleached — ^metals calcined by decompo- 
sition of water— oil bleached in the light becomes 
yellow again in the dark — niti'ous acid coloured 
by being exposed to the sun— vegetables perspire 
more than animals, hence in the sunshine they 
purify air more by their perspiration than they 
injure it by their respiration — ^theygrow fastest 
in their sleep. 

Note XXXV. — Vegetable Placentation. 

Buds the viviparous offspring of vegetables— 
placentation in bulbs and seeds — ^placentation of 
buds in the roots, hence the rising of sap in the 
spring, as in vines, birch, which ceases as soon 
as the leaves expand — ^production of the leaf of 
horse-chesnut, and of its new bud— oil of vi- 
triol on the bud of mimosa killed the leaf als(^— 
placentation shown from the sweetness of the sap 
—no umbilical artery in vegetables. 

Note XXXVI.— Vegetable Circulation. 

Buds set in the ground will grow if prevent- 
ed from bleeding to death by a cement— vegeta* 
bles require no muscles of locomotioii, no »io- 



mach or bowels, no general system of veins— 
they have, 1. Three systems of absorbent vessels — 
2. Two pulmonary systems—^. Arterial systems 
—4. Glands— 5. Organs of reproduction— 6. 
Musdes. I. Absorbent system evlneed by exper- 
iments by coloured absorptions in fig-tree and 
picris— called air vessels erroneously — spiral 
structure of absorbent vessels — ^retrograde motion 
of them like the throats of cows. II. Pulmo- 
nary arteries in the leaves, and pulmonary veins 
-—no general system of veins shown by experi- 
ment—experiment tending to confirm the exis- 
tence of such a system — ^no heart— the arteries 
act like the vena portarum of the liver — pulmo- 
nary system in the petals of flowers— circulation 
owing to living irritability— vegetable absorption 
more powerful than animal, as in vines — not by 
capillary attraction. 

Note XXXVII. — Vegetable Respiration. 

I. Leaves not perspiratory organs, nor ex 
cretory ones-— lungs of animals. 1. Great sur 
faces of leaves. 2. Vegetable blood changes 
colour in the leaves — experiment with spurge— 
with picris. 3. Upper surface of the leaf only 
acts as a respiratory organ. 4. Upper surface 
repels moisture— leaves laid on water. 6. Leaves 
killed by oil like insects — ^muscles at the foot 
stalks of leaves. 6. Use of light to vegetable 
leaves — experiments of Priestley, Ingenhouz, and 
Scheele. 7. Vegetable circulation similar to that 
offish. II. Another pulmonary system belongs 
to flowers— colours of flowers. 1. Vascular struc- 
ture of the corol. 2. Glands producing honey, wax, 
&c. perish with the corol. 8. Many flowers have 
no green leaves attending them, as colchicum. 
4. Corols not for the defence of the stamens. 5. 
Corol of Helleborus Niger changes to a calyx. 
6. Green leaves not necessary to the fruit-bud— 
green leaves of colchicum belong to the new 
bulb, not to the flower. 7. Flower-bud after 
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the corol falls is 
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simply an uterus — ^mature 
flowers not injured by taking off the green 
leaves. 8. Inosculation of vt^etable vessels. 



Note XXXVIII.— Vegetable Xmfregna- 

TION. 

Seeds in broom discovered twenty days before 
the flower opens— progress of the seed after im- 
pregnation—seeds exist before fecundation— an- 
alogy between seeds and eggs— progress of the 
egg within the hen — spawn of frogs and fishes- 
male salamander— 4narine plants project a liquor 
not a powder — seminal fluid diluted with water, 
if a stimulus only ? Male and female influenco 
necessary in alnmals, insects, and vegetables, 
both in production of seeds and buds— does the 
embryon seed produce the surrounding fruit, like 
insects in gall-nuts ? 

I 

Note XXXIX.— Vegetable Glandulation. 

Vegetable glands cannot be injected with 
coloured fluids— essential oil — wax— honey- 
nectary, its complicate apparatus— exposes the 
honey to the air like the lacrymal gland— honey 
is nutritious — the male and female i>arts of 
flowers copulate and die like moths and outter- 
flies, and are fed like them with honey— anthers 
supposed to become insects — depredation of the 
honey and wax injurious to plants — ^honey-dew— 
honey oxygenated by exposure to air^— necessary 
for the pr^uction of sensibility— the provision 
for the embryon plant of honey, sugar, starch, 
&c. supplies food to numerous classes of animals 
— vai^ous vegetable secretions, as gum ti'aga- 
canth, camphor, elemi, anitne, turpentine, bal- 
sam of Mecca, aloe, myrrh, elastic resin, manna, 
sugar, wax, tallow, and many other concrete 
juices — vegetable digestion— chemical production 
of sugar would miUtiply mankind — economy of 
natui'e. 
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PREFACE. 



LiNNEUS has divided the vegetable world into 
84 Classes ; these classes into about 120 Orders ; 
these Orders contain about 2000 Families, or 
Genera ; and these Families about 20,000 Spe- 
cies ; besides the innumerable Varieties, which 
the accidents of climate or cultivation have add- 
ed to these species. 

The Classes are distinguished from each other 
in this ingenious system, by the number, situa- 
tion, adhesion, or reciprocal proportion of the 
males in each flower. The Orders, in many of 
these Classes, are distinguished by the number, 
or other circumstances of the females. The 
Families, or Genera, are characterized by the 
analogy of all the parts of the flower or fructifi- 
cation. The Species are distinguished by the 
foliage of thn plant ; and the Varieties by any 
accidental circumstance of colour, taste, or od- 
our ; the seeds of these do not always produce 
plants similar to the parent ; as in our numer- 
ous fruit trees and garden flowers ; which are 
propagated by grafts or layers. 

The first eleven Classes include the plants, in 
whose flowers both the sexes reside; and in 
which the Males or Stamens are neither united, 
nor unequal in height when at maturity ; and 
are therefore distinguished from each other 
simply by the number of males in each flower, 
as is seen in the annexed Plate, copied from the 
Dictionnaire Botanique of M. Bulliard, in 
which the numbers of each division refer to the 
Botanic Classes. 

CLASS I. One Male, Monandria ; in- 
cludes the plants which possess but one Stamen 
in each flower. 

II. Two Males, Diandria. Two Stamens. 
. III. Three Males, Triandria. Three Sta- 
mens. 

IV. Four Males, Tetrandria, Four Sta- 
mens. 

V. Five Males, Pentandria. Five Sta- 
mens. 

VI. Six Males, Hexandria. Six Stamens. 

VII. Seven Males, HeiHandria, Seven 
Stamens. 



VIII. Eight Males, Octandria. Eight Sta- 
mens. 
I^. Nine Males, Enneandria. Nine Stamens 

X. Ten Males, Decandria. Ten Stamens. 

XI. Twelve Males, Dodecandria. Twelve 
Stamens. 

The next two Classes are distinguished not 
only by the number of equal and disunited males, 
as in the above eleven Classes, but require an ad- 
ditional circumstance to be attended to, vix, 
whether the males or stamens be situated on the 
calyx, or not. 

XII. Twenty Males, Icosandria. Twenty 
Stamens inserted on the calyx or flow^er-cup ; 
as is well seen in the last Figure of No. xii. in 
the annexed Plate. 

XIII. Mant Males, Polyandria, From 20 
to 100 Stamens, which do not adhere to the ca- 
lyx ; as is well seen in the first Figure of No. 
xiii. in the annexed Plate. 

In the next two Classes, not only the number 
of stamens are to be observed, but the recipro- 
cal proportjnns in respect to height. 

XIV. Two Powers, Didynamia, Four Sta- 
mens, of which two are lower than the other 
two; as is seen In the two first Figures of 
No. xiv. 

XV. Four Powers, Tetradynamia. Six 
Stamens ; of which four are taller, and the two 
lower ones opposite to each other ; as is seen in 
the third Figure of the upper row in No. xv. 

The five subsequent Classes are distinguish- 
ed not by the number of the males, or stamens, 
but by their union or adhesion,' either by their 
anthers or filaments, or to the female or pistil. 

XVI. One Brotherhood, Monadelphia, Ma- 
ny Stamens united by their fiJaments into ona 
company ; as in the second Figure below of No. 
xvi. 

XVII. Two Brotherhoods, Diaddphia. 
Many Stamens united by thdr filaments into 
two companies : in the uppermost Fig. No. xvii. 

XVIII. Mant Brotherhoods, Polyadelphia. 
Many Stamens united by their filaments into 
three or more companies, as in No. xviii. 
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XIX. CoNPCDBiiATB Males, Syngcneua,'-^ 
Many Stamens united by their anthers ; as in 
the flrst and second Figures, No. xix. 

XX. Femikinb Males, Gynandria. Many 
Stamens attached to the pistil. 

The next three Classes consist of plants, 
whose flowers contain but one of the sexes ; or 
if some of them contain both sexes, there iane 
other flowers accompanying them of but one sex. 

XXI. Onx House, MoncKia, Male flowers 
and fiemale flowers separate,but on the same plant. 

XXII. Two Houses, Diorcia. Male flowers 
andiemale flowers separate on different plants. 

X'XIII. PoLTOAMT, Polygamia. Male and 

female floweri on one or more j^nts, which 
have at the same time flowers of both sexes. 

TIm lul Class coBtaina the plants whose 
flowers are not disoemible. 

XXIV. Clandestine Marklaoe, Crypto- 
ganwu 

The Orders of ihe first thirteen Classes are 
founded on the- number of Ferasles, or Pistils, 
and dietingaished by the names, One Female, 
Mofnogynia, Two Females, JDigynia. Three 
Females, Tr^yniOf &c as is seen in No. L which 
represents a plant of one male, one female ; and 
in the first figure of No zi. which represents a 
flower with twelve males, and three females; 
(for, where the pistils have no apparent styles, the 
tumjDoits, or stigmas, are to be numbered) and in 
the first figure of No. xiL which represents a 
flower with twenty males and many females ; and 
in the last Figure of the tame No. which has 
twenty males and one female ; and in No. xiii. 
which represents a flower with many males and 
many females. 

The Class of Two Powers is divided into 
two natural Orders; into such as have their 
seeds naked at the bottom of the calyx, or flower- 
cup ; and such as have their seeds covered ; as is 
seen in No. ziv. Fig. S. and d. 

The Class of Four Powers is divided also in- 
to two Orders ; in one of these the seeds are 
inclosed in a silicule, as in ShephenTs-jmrse, 
No« zv. Fig, 5. In the other they are inclosed 
in a silique, as in WaU-fiower, Tig* 4 

In all the othor Classes, excepting the Classes 
Confederate Males, and Clandestine Marriage, 
88 the character of each class is distinguished hy 
the utuations of the males ; the character of the 
Orders is marked by the numbers of them. In 
the Class One Brotherhood, No. xvi. Fig. S. 
the Order of ten males is represented. And in 
the Class Two Brotherhoods, No. xvii. Fig. 
9. the Order ten males is represented. 



In the Class Confederate Males, the Or- 
ders are chiefly distinguished by the fertility or 
barrenness of the florets of the disk, or ray of 
the compound flower. 

And in the Class of Clandestine Marriage 
the four Orders are termed Ferns, Mosse% 

Flags, and Fungusses. 

I 

I The Orders are again divided into Genera, 
or Families, which are all natural associations, 
, and are described from the general resemblances 
of the parts of fructification, in respect to their 
i number, form, situation, and reciprocal propcnr- 
j tion. These are the Calyx, or Flower-cup, as seen 
; in No. iv. Fig. 1. No. x. Fig. 1. and & No. 
xiv. fig. 1, 2, S, 4. Second, the Corol, or Blos- 
som, as seen in No. i, ii. &c Third, the 
Males or Stamens, as in No. iv. Fig. I. and 
No. viii. Fig. 1. Fourth, the Females, or 
Pistils, as in No. i. No. xii. Fig. 1. No. ziv. 
Fig. S. No. XV. Fig. S. Fifth, the Pericarp 
or Fruit-vessel, as No. xv. Fig. 4. 5. No. 
xvii. Fig. 2. Sixth, the Seeds. 

The illustrious author of the Sezual System 
of Botany, in his preface to his account of thef 
Natural Orders, ingeniously imagines, that one 
plant of each Natural Order was created in the 
beginning ; and that the intermarriages of thes^ 
produced one plant of every Genus, Or Family : 
and that the intermarriages of these- Generic, ot 
Family plants, product aU the species : and 
lastly, that the intermarriages of the individuals 
of the Species produced the Varieties. 

In the following Poem^ thfe name or nnmbeir 
of the Class or Order of eadi plant is printed iii 
italics; as " Two brotilier swains '* One Hotise 
contains them :' apd the word "secret " ex- 
presses the Class of Clandestine Marriage. 

The Reader, who wishes to become fbrther 
acquainted with this delightftil field of scienei^ 
is advised to study the works of the Great Mas:- 
ter, and is apprized that they are e^^wtly ahd 
literally translated into English, by a Society' at 
Litchfidd, in four Volumes Octavo. 

To the System of Vegetables is prefized a cbpi- 
ous explanation of all the terms used in Botany, 
translated from a thesis of Dr. Elmsgreen, with 
the plates and references frtim the Pldlosophia 
Botanica of Linneus. 

To the Families of Plants is prefized s Cata- 
logue of the names of plants, and other Bota- 
nic terms, carefully accented, to show their pro- 
per pronunciation ; a work of great labour, and 
which was much wanted, not only by b^^imiers, 
but by iNToficients in Botany. 
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THE 



LOVES OF THE PLANTS. 



CANTO I. 



DnczMD, ye hoyerin^^ Sylphs ! aerial quires, 
And sweep with little hands your silver lyres ; 
With fairy footsteps print your grassy rings, 
Ye Gnomes ! accordant to the tinkling strings : 
While in soft notes I tune to oaten reed 
Gay hopes, and amorous sorrows of the mead.— 
From giant oaks, that wave their branches 

dark. 
To the dwarf moss that clings upon their hark. 
What beaux and beauties crowd the gaudy groves, 
And woo and win their vq^etable loves. 10 

How snow drops cold, and blue-eyed harebells 

blend 
Their tender tears, as o*er the stream they bend ; 
The love^sick violet, and the primrose pale, 
Bow their sweet heads, and whisper to the gale ; 
With secret sighs the virgin lily droops. 
And jealous covrslips hang their tawny cups. 
How the young rose in beauty's damask pride 
Drinks the warm blushes of his bashful bride; 
With honey*d lips en^monr'd woodbines meet, 
Clasp with fond arms, and mix their kisses 

sweet.— 20 

Stay thy soft murmuring waters, gentle rill ; 
Hush, whispering winds ; ye rustling leaves, 

be still; 
Rest, silver butterflies, your quivering wings ; 
Alight, ye beetles, from your airy rings ; 
Ye painted moths, your gold-eyed plumage furl. 
Bow your wide horns, your spiral trunks 

uncurl ; 
Glitter, ye glow-worms, on your mossy beds ; 
Descend, ye spiders, on your lengthen*d 

threads ; [shells ; 

Slide here, ye homed snails, with vamishM 
Ye bee-nymphs, listen in your waxen cells ! 90 

Botanic Muse ! who in this latter age 
Led by your airy hand the Swedish sage. 



Vegetable loves. 1. 10. Linneus, the celebrated 
Swedish naturalist, has demonstrated, that aU 
flowers contain families of males or females, or 
both; and on their marriages has constructed 
his invaluable system of Botany. 



Bade his keen eye your secret haunts explore 
On dewy dell, high wood, and winding shore ; 
Say on each leaf how tiny grac^ dwell ; 
How laugh the pleasures in a blossom's bell ; 
How insect loves arise on cobweb wings. 
Aim their light shafts,- and point their little 
stings. 

** First the tall Canna lifts his curled brow 
Erect to heaven, and plights his nuptial vow ; 
The virtuous pal^, in milder regions born, 41 
Dread the rude blast of autumn's icy mom ; 
Round the chill fair he folds his crimson vest. 
And clasps the timorous beauty to his breast. 

Thy love, Callitriche, two virgins share, 
Smit with thy starry eye and radiant hair ;— 
On the green margin sits the youth, and laves 
His floating train of tresses in the waves ; 
Sees his fair features paint the streams that 

pass. 
And bends for ever o'er the watery glass. 50 

Tvw brother swidns, of Collin's gentle name, 
The same their features, and their forms the 
same, 



Canna, L S9. Cane, or Indian reed. One 
male and one female inhabit each flower. It is 
brought from between the tropics to our hot- 
houses, and bears a beautiful crimson flower ; 
the seeds are used as shot by the Indians, and 
are strung for prayer-beads in some Catholic 
countries. 

CaUUriche. 1. 45. Fine-hair, staigrass. One 
male and two females inhabit each flower. 
The upper leaves grow in form of a star, whence 
it is called stellana aquatica by Ray and others ; 
its stems and leaves float far on the water, and 
are often so matted together, as to bear a person 
walking on them. The male sometimes Jives in 
a separate flower. 

ColUnsonia, 1. 51. Two males one female. I 
have lately observed a very singular circum- 
stance in this flower ; the two males stand 
widely diverging from each other, and the fa- 
male bends herself into contacirfiisf with one of 
them, an4 after some time leaves this and ap* 

S 
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With rival love for fkir Collinia sigh, 
Knit the darlc brow, and roll the unsteady eye. 
With sweet concern the pitying beauty mourns, 
And soothes with smiles the jealous pair by 
turns. 

Sweet blooms Genista in the myrtle shade. 
And ten fond brothers woo the haughty maid. 
Two knights before thy fragrant altar bend. 
Adored Melissa ! and tvw squires attend. — 60 
Meadia*s soft chains fve suppliant beaux confess. 
And hand in hand the laughing belle address ; 



plies herself to the other. It is probable one of 
the anthers may be mature before the other. 
See note on Glorioea, and Genista. The females 
in Nigeila, devil in the bush, are very tall oom^ 
pared to the males ; and bending over in a circle 
to them, give the flower some resemblance to a 
regal crown. The female of the epilobium 
augustifolium, rose bay willow herb, bends 
down amongst the males for several days, and 
becomes upright again when impregnated. 

Genista. 1. 67. Dyer's broom. Ten males 
and one female inhabit this flower. The males 
are generally united at the bottom in two sets, 
whence Linneus has named the class " two 
brotherhoods.** In the genista, however, they 
are united in but one set. Tbe flowers -of this 
class are called papilionaceous, from their re- 
semblance to a butterfly, as Uie pcSap-blossom. 
In the Spartium Scojiarium, or common broom, 
I have lately observed a curious circumstance, 
the males or stamens are in two sets, one set 
rising a quarter of an inch above the other ; the 
upper set does not aiTive at their maturity so 
soon as the lower, and the stigma, or head of the 
female, is produced amongst Uie upper or imma- 
ture set ; but as soon as the pistil grows tall 
enouffh to burst open the keel-leaf, or hood of 
the flower, it bends itself round in an instant, 
like a French horn, and inserts its herd, or stig- 
ma, amongst the lower or mature set of males. 
The pistil, or female, continues to grow in 
len^h ; and in a few days the stigma airives 
agam amongst the upper set, by the time they 
become mature. This wonderful contrivance is 
readily seen by opening the keel-leaf of the 
flowers of broom before they burst spontaneous- 
ly. See note on Collinsonia, Gloriosa, Draba. 

Melissa. 1. 60. fialm. In each flower there 
are four males and one female ; two of the males 
stand highor than the other two ; whence the 
name of the dass << two powers.** I have ob- 
served in the ballota, and others of this dass, 
that the two lower stamens, or males, become 
mature before the two higher. After they have 
shed their dust, they turn themselves away out- 
wards, and the pisul, or female, continuing to 
grow a little taller, is an^ed to the upper sta- 
mens. See Gloriosa and (Genista. 

All the plants of this dass, which have naked 
seeds, are aromatic. The Marum and Nepeta 
are particularly ddightful to cats ; no other 
brute animals seem delighted with any odours 
but those of their food or prey. 

Meadia. 1. 61. Dodecatheon. American cow- 
slip. Five males and one female. The males, 
or anthers, touch each other. 1^ uncommon 
beauty of this flower occasioned Linneus to give 
it a name signifying the twdve heathen gods ; 
and Dr. Mead to affix hla own name to it. 



iCmmto I. 

Alike to all she bows with wanton air. 

Rolls her dark eye, and waves her golden hair. 

Woo*d with long care. Curcuma, cold and shy 
Meets her fond husband with averted eye : 



The pistil is much longer than the stamens, 
hence tbe flower^stalks have their d^ant bend, 
that the stigma may hang downwards to receive 
the fecundating dust of the anthers. And the 
petals are so beautifully turned back to prevent 
the rain or dew-drops from diding down and 
-washing off this dust prematurdy ; and at the 
same time exposing it to the light and air. As 
soon as the seeds are formed, it erects all the 
flower-stalks to prevent them from falling out, 
and thus loses the beauty of its figure. Is this 
a mechanical effect, or does it indicate a v^eta- 
ble storge to preserve its oflbpring ? See note <m 
Ilex, and Gloriosa. 

In the meadia, the borago, cyclamen, sol- 
anum, and many others, the filaments are very 
short compared with the style. Hmce it be- 
came necessary, first, to furnish the stamens 
with long anthers. 2d. To lengthen an^ bend 
the peduncle or flower-stalk, that the flower 
might hang downwards. Sd. To reflect the 
petals. 4th. To erect these pedundes when the 
germ was fecundated. We may reason ujpon 
this by observing, that all this ^^paratus might 
have been spa^, if the filaments alone had 
grown longer ; and that thence in these flow- 
ers that the filaments are the most unchange- 
able parts; and that thence their compara- 
tive length, in respect to the styto, would afford 
a most permanent mark of tibueir generie cha- 
racter. 

Curcuma. 1. 65. Turmeric One male and 
one female inhabit this flower ; but there are 
besides four imperfect males, or filaments with- 
out anthers upon them, caUed by Linneus eor 
nucha. The flax of our country has ten fila- 
ments, and but five of them are terminated with 
anthers ; the Portugal flax has ten perfect males 
or stamens ; the verbena of our country has four 
males ; that of Sweden has but two ; the genus 
albuca, the bignonia catalpa, gratioll^ and nem- 
lock-leaved geranium, have only half their fila- 
ments crowned with anthers. In like manner 
the florets, which form' the rays of the flowers 
of the order frustraneous polygamy of the dass 
syngenesia, or confederate mues, as the sun- 
flower, are furnished with a style only, and no 
stigma : and are thence barren. There is also 
a style vrithout a stigma in the whole order 
dioeda g3nDandria ; the male flowers of whieh 
are thence barren. The opulus is another plant 
which contains some unpr<dific flowers. In like 
manner fome tribes of insects have males, fe- 
males, and neuters among them ; as bees, 
wasps,yants. 

Tnere is a curious circumstance bdonging to 
the dass of insects which have two wings, 4r 
diptera, analogous to the rudiments of stamens 
above described ; viz. two little knobs are found 
placed each on a stalk or peduncle, generally 
under a little arched scale ; which appear to m 
rudiments of hinder vrings, and are called by 
Linneus halteres, or poisers, a term of his intro- 
duction. A. T. Bladh. Anuen. Acad. V. 7. 
Other animals have marks of having in a long 
process of time undergone changes in some parts 
of tfadr bodies, widdi may have been effected to 
accommodate them to new ways of proeuriac 
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Four beardlen youths tlitf obdurate beauty moTB 
With soft sttentiont of Platonic lot«. 

With ▼ain desireB the penaiTe Aloeabani8» 
And, like sad Eloisa, loves and mourns. 70 
The freckled Iris owns a fiercer flame, 
And three unjealous husbands wed the dama. 
Cupressus dark disdains his dusky bride, 
One dome contains them, but turn beds di-vide. 



their food. The existence of teats on the breasts 
of male animals, and which are generally replete 
with a thin kind of milk at their natmty, is a 
1fe<mderful instance of this kind. Perhaps all 
the productions of nature are in their progress 
to greater perfection — an idea countenanced by 
the modem discoveries and deductions concern- 
ing the progressive formation of the solid parts 
of the terraqueous globe, and consonant to the 
dignity of the Creator of idl things. 

Alcea, 1. 69. flore pleno. Double hollyhock. 
The double flowers, so much admired by the flo- 
rists, are termed by the botanist v^etable mon- 
sters ; in some of these the petals are multiplied 
three or four times, but without excluding the 
stamens, hence they produce some seeds, as cam- 
panula and stramoneum ; but in others the pe- 
tals become so numerous as totally to exclude the 
stamens or males ; as caltha, peonia, and alcea ; 
these produce no seeds, and are termed eu- 
nuchs. Philos. Botan. No. 150. 

These vegetable monsters are formed in many 
ways ; 1st. By the multiplication of the petals 
ana the exclusion of the nectaries, as in lark- 
spur. 2d. By the multiplication of the nectaries 
and exclusion of the petals, as in columbine. Sd. 
In some flowers growing in cymes, the wheel- 
shape flowers in the nuut^in are multiplied to the 
exclusion of the bell-slutpe flowers in the cen- 
tre, as in gelder-rose. 4th. By the elongation Qt 
the florets in the centre. Instances of both these 
are found in daisy and feverfew; for other kinds 
of vegetable monsters, see Plantago. 

The perianth is not charged in double flowers, 
hence the genus or family may be often discover- 
ed by the calyx, as in hepatica, ranunculus, 
alcea. In those flowers, which have many pe- 
tals the lowest series of the petals remains un- 
changed in respect to number ; hence the natural 
number of the petals is easily discovered. As in 
poppies, roses, and nigella, or devil iu a bush. 
Phil. Bot. p. 128. 

/m. 1. 71. Flower de luoe. Three males, 
one female. Some of the species have a beauti- 
fully freckled flower ; the large stigma or head 
of the female covers the three mues, counter- 
feiting a petal with its divisions. 

Cupressus. 1. 73. Cypress. One house. The 
males live in separate flowers, but on the same 
plants. The males of some of these plants, 
which are in separate flowers from the females, 
have an elastic membrane ; which disperses their 
dust to a considerable distance, when the anthers 
burst open. This dust, on a fine day, may often 
be seen like a cloud hanging round the common 
nettle. The males and females of all the cone bear- 
ing plants are in separate flowers, either on the 
aame or on different plants ; they produce resins, 
and many of them are supposed to siq>ply the moat 
durable timber z^what is called Venice- tun>entine 
ife obtained from the larch by wounding the bark 
about two feet from the ground, and catching it 



The proud OwfAs flies his angry fair. 
Two houses hold the fiuihionable pair. 
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With strange deformity Plantago treads, 
A monster-birth ! and lifts his hundred heads 
Yet with soft love a gentle belle he charms. 
And clasps the beauty in his hundred arms. 80 
So hapless jPesdemona. fhir and young. 
Won by Othello's captivating tongue, 
Sigh*d o'er each strange and piteous tAt^ 

distiress'd. 
And sunk enamour'd on his sooty breast. 

Two gentle shepherds and their sister-wives 
With thee, Anthoxa ] lead ambrosial lives ; 



as it ezsndes ; sandaraoh is jprocured famm. wm* 
mon juniper ; and incense rrom a juniper with 
ydlow fruit. The unperishable cnests, which 
contain the Egyptian mummies, were of cy- 
press; and the cedar, with which black-Uad 
pencils are covered, is not liable to be eaten by 
worms. See Miln's Bot. Diet. art. Conifier& 
The gates at St. Peter's church at Rome, which 
had msted from the time of Constantino to tlwt 
of Pope Eugene the fourth, that is to say, eleven 
hundred years, were of cypress, and had in 
that time suffered no decay. According to Thu- 
cydides, the Athenians buried the bodies of their 
heroes in coffins of cypress, as being not sub- 
ject to decay. A similar durability has also been 
ascribed to cedar. Thus Horace, 

speramus earmina JIngi 

Posse Unenda cedro et kevi servanda cupresso. 

Owris. L 76. Two houses. The maks and 
females are on different plants. There are many 
instances on record, where female plants have 
been impr^^ated at very great distance f^m 
their male ; the dust discharged from the anthers 
is very light, small, and copious, so that it may 
spreau very wide in the atmoq>here, and ba 
carried to the distant pistils, without the sup* 
position of any particular attraction; these plants 
resemble some insects, as the ants, and cochineal 
insects, of which the males have wings, but not 
the female. 

Plantago. 1. 77.* Rosea. Rose-plantain. In 
this vegetable monster the bractes, or divisionf 
of the spike, become wonderfully enlarged; and 
are converted into leaves. The chaffy scales of 
the calyx in xeranthemum, and in a species of 
dianthus, and the glume in some alpine grasses, 
and the scales of the ament in the salix rosea» 
rose willow, grow into leaves ; and produce 
other kinds of monsters. The double ^ flow« 
ers become monsters by the multiplication of 
their petids or nectaries. See note on Alcea. 

jinihorantkum, 1. 86. Vernal grass. Tvromale^ 
two females. The other grasses have three males 
and two females. The flowers of tbb grass ^¥t 
the fragrant scent to hay. I am informed it is 
frequently viviparous, tnat is, that it bears some* 
times roots or bulbs instead of seed, which after 
a time drop off and strike root into the ground. 
This circumstance is said to obtain in many of 
the alpine grasses, whose seeds are perpetually 
devoured by small hirds. The festuca dumeto- 
rum, fescue grass of Ae bushes, produesa bulbs 
from the sheaths oi Ms straw. The allium ma- 
gieum, or magical oniony produfies oniflDs fm its 
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WlierttlM widahMUh in purple pride cztcnds, 
^ And MstteT'd furxe itf gaUen lurtre Uonda, 
dosed in a green reccei, unenry'd lot ! 89 

The Uue emoke riiee from their turf-built oot ; 
Boeom*d in firagrant Uuah their inftnt train. 
Eye the warm tun, or drink the tilyer rain. 

The fair Osmunda eeeki the dlent dell. 
The ivy canopy, and dripf^ng cell ; 
There hid in shades dandettine rites approves, 
nil the green progeny betrays her lo^^s. 

With charms despotic fair Chondrilla reigns 
0*er the soft hearts of Jive fraternal swains ; 
If sighs the changeful nymph, alike they mourn ; 
And, if she smiles, with rival raptures bum. 100 
So, tuned in unison, Eolian lyre ! 
Sounds in sweet symphony thy kindred wire ; 
Kow, gently swept by zephyr's yemal wings. 
Sink in soft cadences the love-sick strings ; 
And now with mingling chords, and voices 

higher, 
JPeal the full anthems of the aerial choir. 

Five sister-nymphs to join Diana's train 
With thee, fair Lychnis ! vow, — but vow in 
vain; 

head instead of seeds. The polygonum viviparum 
Tiviparous bistort, rises about a foot high, with 
a beautiful spike of flowers, which are succeed- 
ed by buds or bulbs, which fall off and take root 
There is a bush frequently seen on birdi-trees, 
like a bird's nest, vrhich seems to be a similar 
attempt of nature to produce another tree; 
which falling off, might take root in spongy 
ground. 

There Is an instance of this doable mode of 
producti<m in the animal kingdom, which is 
equally extraordinary, the same species of apliis 
is viviparous in summer, and oviparous in au- 
tumn. A. T. Bladh. Amien. Acad. V. 7. 

Otmunda. L 98. This plant grows on moist 
rocks ; the parts of its flower or its seeds are 
scarce discernible ; whence Linneus has given 
the name of clandestine marriage to this class. 
The younger plants are of 'a beautiful vivid 
green. 

ChondriUa. 1. 97. Of the class confederate males. 
The numerous florets, which constitute the disk 
of the flowers in this class, contain in each five 
males surrounding one female, which are con- 
nected at top, whence the name of the class. An 
Italian writer, in a discourse on the irritability 
of flowers, asserts, that if the top of the floret 
be touched, all the filaments which support die 
nrlindrical anther will contract themselves, and 
that by thus raisinff or depressing the anther the 
whole of the prolific dust is collected on the stig- 
ma. He adds, that if one filament be touched 
after it is separated from the floret, that it wiU 
contract like the muscular fibres of animal bo- 
dies ; his experiments were tried on the centau- 
rea caldtrapoides, and on artichokes, and globe- 
thistles. Discourse on the irritabilityof juants. 
Dodsley. 

Lychnis* 1. 106. Ten males and five females. 
The flowers which contain the five females, and 
those which contain the ten males, are found 
on different plants ; and often at a great distance 



Beneath one roof fesldsa the Tiighi bandy 
Flies the fond swain, and seoriMi lifa ofl^*d 

hand; no 

But when soft hoon on breexy pinima move, 
And smiling May attunes her lute to lore, 
Each wanton beauty, trick'd in all her graoe^ 
Shakes the bright dew-dn^ from her blushing 

face; 
In gay undress di^laya her rival charma. 
And calls her wondering lovers to her arms. 

When the young Hours amid her tangled hai*' 
Wove the fresh rose-bud, and the lily friir. 
Proud Gloriosa led three dioeen swaina. 
The blushing captives of her virgin chains. 190f 
— When Thne's rude hand a bariL of wrinkle 

spread 
Round her weak limbs, and silver'd o'er her 

head, 
T%ree other youths her riper years engage, 
The flatter'd victims of her wily age. 

So, in her wane of beauty, Ninon won 
With &tal smiles her gay unotniaeioua son. — 
Clasp'd in his arms she own'd a mother's name^ 
— « Desist, rash youth ! restrain your impious 

flame, 
First on that bed your infant form was press'd, 
Bom by my throes, and nurtured at my 

breast." ISO 



from each other. Five of the ten males arrive 
at their maturity some days before the other 
five, as may be seen by opening the corol before 
it naturally expands itseu. When the fisnudes 
arrive at their maturity, they rise abore the pe- 
tals, as if looking abroad for their distant hus- 
bands ; the scarlet ones contribute much to the 
beauty of ouf meadows in May and June. 

Gloriosa, L 119. Superba. Six males, one 
female. The petals of this beautiful flower with 
three of the stamens, which are first mature, 
stand up in apparent disorder; and the pistil 
bends at nearly a right angle to insert its sioffaiak 
amonest them. In a few days, as these de<£ne, 
the oUier three stamens bend over, and approach 
the pistil. In the fritillaria persica, tne six 
stamens are of equal lengths, and the antiiersUe 
at a distance from the pistil, and three alternate 
ones approach first; and, when these decline^ 
the other three approach : in the lithrum salica- 
ria, (which has twelve males and one female) a 
beautiful red flower, which grows on the banks 
of rivers, six of the males arrive at maturity, 
and surround the female some time before the 
other six ; when these decline, the other six rise 
up, and supply their places. Several other flowers 
have in a similar manner two sets of stamens of 
different ages, as adoxa, lychnis, saa^fraga. See 
Genista. Perhaps a difference in the time of 
their maturity obtains in all these flowers, 
which have nimierous stamens. In the kalmia 
the ten stamens lie round the pistil like the radii 
of a wheel ; and each anther is concealed in a 
nich of the coroL to protect it from cold and 
moisture; these antlMrs rise aeptarately frtun 
their niches, and approach the pistil for a tim^ 
and then recede to their former situations. 
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Back M from death heipran^, with wild amaze 
Fieroe <mthe fair he fix*d his ardent gaze ; 
Dropp'd on one knee, his fhmtic arms out- 

q^read. 
And stole a guilty glance toward the bed ; 
Then breathed £rom qulTering lips a whisper'd 

vow, • 
And bent on heaven his pale repentant brow ; 
« Thus, thus !" he cried, and plunged the 

furious dart, 
And life and love gush*d mingled from his heart. 

The fell SHlene, and her sisters foir, 1S9 

Iftill'd in destruction, spread the viscous snare, 
The harlot-band tin lofty bravoes screen, 
' And, frowning, guard the magic nets unseen. 
Haste, glittering nations, tenants of the air. 
Oh, steer from hence your viewless course a&r ! 
If with soft words, sweet blushes, nods, and 

smiles. 
The three dread syrens lure you to their toils, 
Limed by their art, in vain you point your 

stings. 
In vain the efforts of your whirring wings !— 
Go, seek youf gilded mates and infant hives, 149 
Nor taste the honey purchased with your lives ! 

"When heaven's high vault condensing clouds 
deform, 
Fair Amaryllis flies the incumbent storm. 



Silene, 1. IS9. Catchfly. Three females and 
ten males inhabit each flower ; the viscous ma- 
'terial, which surrounds the stalks under the 
flowers of this plant, and of the cucubalus 
otites, is a curious contrivance to prevent various 
insects from plundering the honey, or devour- 
ing the seed. In the dionaea muscipula there is 
a still more wonderful contrivance to prevent 
the depredations of insects : the leaves are arm- 
ed wim long teeth, like the antennse of insects, 
and lie spread upon the ground round the stem ; 
and are so irritable, that when an insect creeps 
upon them, they fold up, and crush or pierce it 
to death. The last professor Linneus, in 
his Supplementum Plantarum, gives the follow-, 
ing account of the arum muscivorum. The 
flower has the smell of carrion ; by which the 
flies are invited to lay their eggs in the chamber 
of the flower, but in vain endeavour to escape, 
being prevented by the hairs pointing inwards ; 
and thus perish in the flower, whence its- name 
offlyeater. P. 411. In the dypsacus is another 
contrivance for this purpose, a bason of water 
is placed round each joint of the stem. In the 
drosera is another kind of fly-trap. See Dyp- 
sacus and Drosera ; the flowers of silene and cu- 
cubalus are closed all day, but are open and 
give an agreeable odour in the nisht. See Cerea. 
See additional notes at the end of the poem. 

AmUryUis, 1. 152. Formosissima. Mostbeau- 
tifrd amarylis. Six males, one female. Some 
of the bell-flowers dose their apertures at night, 
or in rainy or cold weather, as the convolviuus, 
and thus protect thdr included stamens and pis- 
tils. Other bell-flowers hang their apertures 
downwards, asmaiiy ofthelifies; in those the 



Seeks with unsteady step the ahelter'd vale. 
And turns her blushing beauties from the gale. 
Six rival youths, with soft concern impress*d. 
Calm all her fears, and charm her cares to rest. 
—So shines at eve the sun-illumined fane. 
Lifts its br^ht cross, and waves its golden vane ; 
From every breeze the poUsh*d axle turns. 
And high in air the dancing meteor bums. 160 

Four of the giant brood with Ilex stand. 
Each grasps a thousand arrows in his hand ; 



pistil, when at maturity, is longer than the 
stamens; and by this pendant attitude of the 
bell, when the anthers burst, their dust falls on 
the stigma ; and these are at the same time shel- 
tered as with an umbrella from rain and dews. 
But, as a free exposure to the air is necessary for 
their fecundation, the style and filaments in 
many of these flowers continue to grow longer 
after the bell is open, and hwag down below 
its rim. In others, as in the martagon, the bdl 
is deeply divided, and the divisions are reflected 
upwards,' that they may not prevent the access of 
air, and at the same time afford some shelter from 
perpendicular rain or dew. Other bell flowers, as 
the hemerocallis, and amaryllis have their bells 
nodding only, as it were, or hanging obliquely 
towards the horizon ; which, as their stems are 
slender, turn like a weathercock from the wind, 
and thus very effectualhr preserve their inclosed 
stamens and anthers from the rain and cold. 
Many of these flowers, both before and after 
their season of fecundation, erect their heads 
perpendicular to the horizon, like the meadia, 
which cannot be explained from mere mechan- 
ism. 

The amaryllis formosissima is a[ flower of the 
last-mentioned kind, and affords an agreeable 
example of ar^ in the vegetable economy. 1. The 
pistil is of great length compared wim the sta- 
mens ; and this I suppose to have been the most 
imchangeable part of the flower, as in Meadia, 
which see. 2. To coimteract this circumstance, 
the pistil and stamens are made to decline down- 
wards, that the prolific dust might fall from the 
anthers on the stigma. S. To produce this effect, 
and to secure it when produced, the corol is la- 
cerated, c<mtrary to what occurs in other flowers 
of this genus, and the lowest division with the 
two next lowest ones are wrapped closely over 
the style and filaments, binding them forcibly 
devm lower towards the horizon than the usuu, 
inclination of the bell in this genus, and thus 
constitutes a most elegant flower. There is 
another contrivance for this purpose in the hem- 
erocallis flava : the long pistil often is bent some- 
what like the capital letter N, with design to 
shorten it, and thus to bring the stigma amongst 
the anthers. 

Ilex, 1. 161. Holly. Four males, four fe- 
males. Many plants, like many animals, are 
furnished with arms for their protection ; these 
are either aeulei, prickles, as in rose and bar- 
berry, which are formed from the outer bark of 
the plant; or spins, thorns, as in hawthorn, 
which are an elongation of the wood, and hence 
more difficult to be torn off than tiie former ; 
or stimuli , stings, as in the nettles , which are 
armed widi a venomous fluid for the annoyance 
of naked animals. The shrubs and trees, which 
I have prickles or thorns, are grateful food to 



14t XOVBt Of 

A thouMtid tttody pMnta mi ercrf Mtito 
Form tlM briffat tcrron of hi* bristly mafl. — 
So «rm'<l» immortel Moon mieharm'd the q»dQ, 
And slew the wily dragon of tlM welL— 
Sudden with rage their w\jured boeomi hom, 
Retort the inanity or the woond retom; 
Unwnmg*d, as gentle as the hrseM that sweefs 
The unbending harrests or nndlmpled dsepsy 
They guard the kings of Needwood*8 wide do- 
mains, 171 
Their sister-wires and fair infimtine trains ; 
Lead the lone pilgrim through the trackless 

glAde, 
Or guide in leafy wilds the wandering maid. 

So Wright's bold pencil from Vesurlo's height 
Hurls his red laras to the troubled night ; 
From Calpe starts the intolerable flash, 
Skies burst in flames, and Uazing oceans dash ; 
Or bids in sweet repose his shades recede, 
Winds the still Tale, and slopes the -vchret mead ; 
On the pale stream expiring zejdkyrs sink, 181 
And moonlight sleeps upon its hoary brink. 

Gigantic nymph ! the fkir KleinhoTia reigns. 
The grace and terror of Orixa's plains ; 



many animals, as gooseberry and gorse; and 
would be quickly devoured, if not thus armed ; 
the stings seem a protection against some kinds 
of insects, as well as the naked mouths of quad- 
rupeds. Man^ plants lose their thorns by cul- 
tivation, as wild animals lose their ferocity ; 
and some of them their horns. A curious cir- 
cumstance attend^ the large hollies in Needwood 
forest ; they are armed with thorny leaves about 
eight feet high, and have smooth leaves above, 
as if they were conscious that horses and cattle 
could not reach their upper brandies. See note 
on Meadia, and on Mancinella. The numerous 
Clumps of hollies in Needwood forest serve as 
land-marks to direct the travellers across it in 
various directions ; and as a shelter to the deer 
and cattle in winter ; and in scarce seasons sup- 
ply them with much food. For when the up- 
per branches, which are vrithout prickles, are 
cut down, the deer crop the leaves and peel off 
the bark. The bird-lime made from the bark of 
hollies seems to be a very similar material to the 
elastic gum, or Indian rubber, as it is called. 
There is a fossils dastic bitumen found at Mat- 
lock in Derbyshire, which much resembles these 
substances in its eJasticity and inflammability. 
The thorns of the mimosa comigera resemble 
cow*s horns in appearance as well as in use. 
System of V^etables, p. 783. 

Hurls his iKd lavas, I. 176. Alluding to the 
grand paintings of the eruption of Vesuvius, and 
of the destruction of the Spanish vessels before 
Gibraltar ; and to the beautifril" landscapes and 
moonlight scenes, by Mr. Wftght of Derby. 

jKUivJumia, 1. 18S. In this dass the males in 
each flower are supported by the female. The 
name of the class may be translated " viragoes,** 
or " feminine males. 

The largest tree perhaps in the world is of the 
wme natural order as kleinhovia ; it ia the adan- 



Cerharwarte okadcllMKliMhdfbCMlyawini, 
And nerves Hereoleaa bend har sfaMwy Usiba; 
With frolio ey« she views the alfrigltted throngs 
And shakes Uie meadows as she towafs along ;' 
With idajrftd vioknee displays her duorma. 
And bears hertramblhigh>verB in her anoflu 190 
So fair Thalestris shook her plumy crest. 
And boond in rigid mall her Jutting breast ; 
Poised her long lance amid the walks of war, 
And beauty thunder*d from Bellona's car ; 
Greece arm*d in vidn, her captive heroes vrove 
The chains of conquest with the wreaths of 
love. 

When o'er the cnltorsd lawns and dreary 



Retiring Autumn flings her howling blasts. 
Bends In tumultttons waves the struggling 
woods, 190 

And showers their leafy honours on the floods, 
In withering heaps collects the flowery spoil, 
And each chill insect sinks beneath the soil ; 
Quick flies fair Tulipa the loud alarms, 
And folds her infant doser in her arms ; 
In some lone cave, secure pavilion, Uesj, 
And waits the courtship <tf serener skies.— 



sonia, or Ethiopian soui^urd, or African cala- 
bash-tree. Mr. Adanson says the diameter of 
the trunk frequently exceeeds 25 feet, and the 
horizontal branches are from 45 to 65 feet long, 
and so large that each branch is equal to the 
largest trees of £urope. The br«idui <Mf the top 
is from 120 to 150 feet ; and one of the roots barea 
only in part by the wadiinff away of tiie earth 
from the river, near which It grew, measured 
110 feet long ; and yet these stupendous trees n»- 
ver exceed 70 feet in height. Voyage to SoicgaL 

Tulipa, L 203. Tulip. What is in common 
langufu^e called a bulbous-root, is by Linneus 
termed the hybemade, or winter-lodge of the 
young plant. As these bulbs in every respect 
resemble buds, except in their being produced 
under ^ound, and include the leaves and flovrer 
in miniature, which are to be expanded in the 
ensuing spring. By cautiously cutting in win- 
ter through the concentric coats of a ^ip-root, 
longitudinally from the top to the base, and 
takuig them off successivdy, the whole flower of 
the next summer's tulip is beautifully seen by the 
naked eye, with its petals, pistil, and stamens ; 
the flowers exist in othfr bulbs, in the same 
manner, as in hyacinths, but the individual 
flowmrs of these being less, they are not so easily 
dissected, or so conspicuous to the naked eye. * 

In the seeds of uie nymphaea nelumbo, the 
leaves of the plant are seen so distinctly, that 
Mr. Ferber found out by them to what plant the 
seeds bdonged. Amien. Acad. V. vi. Mo. 120i. 
He says that Mariotte first observed the future 
flower and foliaee in the bulb of a tulip ; and 
adds, that it is pleasant to see in the buds of the 
hepatica and pedicularlshirsuta, yet lying in the 
earth ; and in the gems of daphne mezereon ; 
and at the base oif osmiinda lunaiia, a perfect 

flant of the future year complete in all its parts, 
bid. 
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So, six cold moons, the dormouse cluurm*d to 

cest, 
iDduIijtent sleep ! beneath thy eider breast. 
Id £elds of fancy climbs the kemel*d groves, 209 
Or shares the golden harvests with his loves.— 
Then bright from earth amid the troubled sky 
Ascends fiiir Colchica vrith radiant eye. 
Warms the cold bosom of the hoary year. 
And lights with beauty's blaze the dusky 

sphere. 
2%ree blushing maids theintrepid nymph attend, 
And sis gay youths, enamour'd train ! defend. 
So shines with silver guards the Georgian star, 
And drives on night's blue arch his glittering car ; 
Hangs o*er the billowy clouds his lucid form, 219 
Wades through the mist, and dances in the storm. 

Great Helianthus guides o*er twilight plains 
In gay solemnity his dervise-trains ; 
Marshall'd in Jwes each gaudy band proceeds. 
Each gaudy band a plumed lady leads ; 



Colchicum autumnale. 1. 212. Autummd mea- 
dow-saffron. Six males, three females. The 
germ is buried within the root, which thus seems 
to constitute a part of the flower. Families of 
Plants, p. 242. These singular flowers appear 
in the autumn without any leaves, whence in 
some coimtries they are called naked ladies : in 
the March following the green leaves spring up, 
and in April the seed-vessel rises from the 
ground ; the seeds ripen in May, contrary to the 
osoal habits of v^etables, which flower in the 
raving, and ripen their seeds in the autumn. 
MiUer's Diet. The juice of the root of this plant 
is 80 acrid as to produce violent effects on th« 
human constitution, which also prevents it from 
being eaten by subterranean insects, and thus 
guaras the seed-vessel during die winter. The 
defoliation of deciduous trees is announced by 
the flowering of the colchicum ; of these the ash 
Is the last that puts forth its leaves, and the first 
that loses them. Phil. fiot. p. 275. 

The hamamelis, witch hazel, is another plant 
which flowers in autumn ; when the leaves fall 
off, the flowers come out in clusters from the 
Jobits of the branches, and in Virginia ripen their 
Seed in the ensuing spring ; but in this country 
their seeds seldom ripen. Lin. Spec. Plant. 
MiUer's Diet. 

HeliarUkus, 1. 221. Sun flower. The nu- 
merous florets which constitute the disk of this 
flower, contain in each five males surrounding 
one fnnale, the five stamens have their anthers 
connected at top, whence the name of the class 
*^ c<mfederate males ;" see note on ChondriUa. 
The sun-flower follows the course of the sun by 
nutation, not by twisting its stem. (Hales v^. 
Stat.) Other plants, when they are confined m 
a room, turn the shining surface of their leaves, 
and bend their whole branches to the light. See 
Mimosa. 

A plumed lady leads, L 224. The seeds of 
many plants of this class are frimished with a 
plume, by which admirable mechanism they are 
disseminated by the winds far from their parent 
stem, and look like a shuttlecock, as they fly. 
Other seeds are disseminated by animals; of 
these some attach themselves to their hair or 
feathers by a gluten, as misletoe ; others by hooks, 
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With zealous step he climbs the upland lawn, ' 
And bows in homage to the rising dawn ; 
Imbibes with eagle eye the golden ray. 
And watches, as it moves, the orb <^ day. 228 

Queen of the marsh imperial Drosera treads 
Rush-fringed banks, and mos8-embroider*d beds 
Redundant folds of glossy silk surround 
Her slender waist, and trail up<m the ground ; 
Fwe sister-nymphs collect with graceful ease. 
Or spread the floating purple to the breeze ; 
AnH Jwe fair youths with duteous love comply 
With each soft mandate of her moving eye. 
As with sweet grace her snowy neck she bows, 
A zone of diamonds trembles round her brows ; 
Bright shines the silver halo, as she turns ; 
And, as she steps, the living lustre bums. 240 

Fair Lonicera prints the dewy lawn, 
And decks with brighter blush the vermil 
dawn; 



as cleavers, burdock, hounds-tongue; and 
others are swallowed whole for the sake of the 
fruit, and voided uninjured, as the hawthorn, 
juniper, and some grasses. Other seeds again 
disperse themselves by means of an elastic 
seed-vessel, as oats, geranium, and impatiens ; 
and the seeds of aquatic plants, and of those 
which grow on the baiiks of rivers, are 
carried many miles by the currents, into which 
they fall. See Impatiens. Zostera. Cassia. 
Carlina. 

Drosera. 1. 229. Sun-dew. Five males, five 
females. The leaves of this marsh -plant are 
purple, and have a fringe very unlike other ve- 
getable productions. And, which is curious, 
at the point of every thread of this erect fringe 
stands a pellucid drop of mucilage, resembling 
an earl's coronet. This mucus is a secretion 
from certain glands, and like the viscous material 
round the flovirer stalks of silene (catchfly) pre- 
vents small insects from infesting the leaves. 
As the ear-wax in animals seems to be in part 
designed to prevent fleas and other insects m>m 

fetting into their ears. See Silene. Mr. Wheat- 
y, an eminent surgeon in Cateaton-street, Lon- 
don, observed these leaves to bend upwards when* 
an insect settled on them, like the leaves of the 
muscipula veneris, and pointing i^ their glo- 
bules of mucus to the centre, that they completely 
intanfled and destroyed it. M. Broussonel, in 
the Mem. de T Acad, des Sciences for the year 
1784, p. 615, after having described the motion 
of the DioBSda, adds, thA a similar appearance 
has been observed in the leaves of two species 
of drosera. 

Lonicera, 1. 241. Caprifollum, honeysuckle. 
Five males, one female. Nature has in many 
flowers used a wonderfril apparatus to guard tM 
nectary or honey gland from insects. In the 
honeysuckle the petal terminates in a long tube 
like a cornucopise, or horn of plenty ; and the 
honey is produced at the bottom of it. In aco- 
nitum, monks-hood, the nectaries stand upright 
like two horns covered with a hood, which 
abounds with such acrid matter that no insects 
penetrate it. In helleborus, hellebore, the many 
nectaries are placed in a circle like littie pitchers, 
and add much to the beauty of the flower* In 
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Winds rooBd the AtAowj rwk», and paneled 

And Kents with tweeter hreaith the lanimer 
With artleas grace and native eaae ehe charms, 
And bean the horn of plenty in her arms. 
Fhe rival swains their tender cares unfold. 
And watch with eye askance the treasured gold. 

Where rears huge Tenerif his azure crest. 
Aspiring Draba builds her eagle nest ; 250 

Her pendant eyry icy cares surround, 
Where erst yoleanoes mined the rocky ground. 



the columbine, aquilegia, the nectary is imagin- 
ed to be like the neck and body of a bird, and 
the two petals standing upon each side to repre- 
sent wings ; whence its name of columbine, as 
if resembling a nest of young pigeons fluttering 
whilst their parent feeds them. The impor- 
tance of the nectary in the economy of vegeta- 
tion is explained at large in the notes on part 
the first. 

Many insects are provided with a long and 
pliant proboscis for tne purpose of acquiring this 
crateful food, as a variety of bees, moths, and 
butterflies : but the sphinx convolvuli, or uni- 
com moth, is furnished with the most remark- 
able proboscis in this climate. It carries it roll- 
ed up in concentric circles under its chin, and 
oocasionaUy extends it above three inches in 
loigth. lliis trunk consists of joints and mus- 
cles, and seems to have more versatile move- 
ments than the trunk of the elephant ; and near 
its termination is split into two capillary tubes. 
The excellence of this contrivance for robbing 
the flowers of their honey, keeps this beautifiu 
insect fitt and bulky ; though it flies only in the 
evening, when the flowe]:s have closed their 'pe- 
tals, and are thence more difficult of access ; and 
at the same time the brilliant colours of the 
moUi oontribute to its safety, by making it mis- 
taken by the late sleeping birds for the flower it 
rests on. 

Besides these tliere is a curious contrivance at- 
tending the ophrys, commonly called the bee- 
orchis, and the fly-orchis, with some kinds of 
the delphinium, called bee- larkspurs, to preserve 
their honey ; in these the nectary and petals re- 
semble in form and colour the insects which 
plunder them ; and thus it mav be simposed, 
they often escape these hourly robbers, by hav- 
ing the appearance of being pre-occupied. See 
note on Kubia, and Conferva polymorpha, and 
on Epidendrum. 

Draba. h 250. Alpina. Alpina whitlow- 
grass. One female and six males. Four of 
these males stand above the other two ; whence 
the name of the class " four powers.*' I have 
observed in several plants of thiiB class, that the two 
lower males arise, in a few days after the open- 
ing of the flower, to the same height as the other 
four, not being mature as soon as the higher 
ones. See note en Glorioea. Ail the plants of 
this class possess similar virtues; they are termed 
acrid and antiscorbutic in their raw state, as 
mustard, watercress ; when cultivated and boiled, 
they become a mild wholesome food, as cabbage, 
turnip. 

There was formerly a volcano on the Peak of 
Tenerif, which became extinct about the year 
1684. Fliilos. Trans. In many excavations of 
the moimtain, much below the summit, there is 



iCamUJ. , 

Pleased round the fair /our rival lords asecad 
The diaggy steeps, turn menial youths attend. 
High in the setUng ray the beauty stapdsy 
And her tall shadow waves on distant lands. 

Oh, stay, bright habitant of air, alight. 
Celestial Visca, tnm thy angel-flight !— 
— Soomlng the sordid soil, aloft she springs. 
Shakes her white plume, and daps her golden 
wings ; 260 

High o*er the fields of boundless ether rorea. 
And seeks amid the clouds her soaring lovea ! 

Stretdi*d on her mossy oouchj lit trackless 
deeps. 
Queen of the coral groves, Zostera sleeps ; 
The silvery sea- weed matted round her bed. 
And distant surges murmuring o*er her head. 
High in the flood her azure dome asomds. 
The crystal arch on crystal columns bends ; 



now found abundance of ice at all seasons. 
Tench's Expedition to Botany Bay, n. 12. Are 
these congelations in consequence or the daily 
solution of the hoar-frost, which is produced on 
the summit during the night? 

Viscum. 1. 256. Misletoo. Two houses. Iliis 
plant never grows upon the grsond ; the foliage 
is yellow, and the berries milk-wlilte; the ber- 
ries are so viscous as to serve i&t faird-lime ; and 
when they fall adhere to the bnmdies of the tree, 
on which the plant grows, and strike root into 
its bark, or are carried to distant trees by birds. 
The tillandsia, or wild pine, grows on other 
trees, like the misletoe, but takes little or no 
nourishment from them, having large buckets in 
its leaves to collect and retain the rain water. 
See noteon Dypsacus. The mos ses , which grow 
on the bark of trees, take much nourishment 
from them ; hence it is observed that trees, 
which are annually cleared from moss by a 
brush, grow nearly twice as fast. (Phil Trans.) 
In the cyder countries the peasants brash their 
appie-trees annuaUv. See £pidendrum. 

Zostera. L 264. Grass-wrack. Class, Feminine 
Males. Order, many males. It grows at the 
bottom of the sea, and rising to the surface when 
in flower, covers many leagues ; and is driven at 
length to the diore. i>uring its time of floating 
on the sea, numberless animals live on the under 
Burfiice of it ; and being specifically lighter than 
the sea-water, or-being repelled by it, have legs 
placed as it were on ti^eir backs for the puraose 
of walking under it. As thescyllcea. See Bar- 
but's Genera Vermium. It seems necessary that 
the marriages of plants thould be celebrated in the 
open air, 3ther because the powder of the anther, 
or the mucilage on the sticma, or the reservoir 
of honey mi^t receive iniury from the water. 
Mr. Needham observed, that in the ripe dust of 
every flower, examined by the microscope, some 
vesicles are perceived, from which a fluid had 
escaped ; and that those which still retain it, 
explode if they be wetted, like an eolipile sud- 
denly exposed to a strong heat. These observa- 
tions have been veriflM by Spallanzani and 
others. Hence rainy seasons maice a scarcity of 
gnin, or hinder its fecundity, by bursting the 

SoUen before it arrives at the moist stigma M the 
ower. Siyllanzani's Dissertatioaa. ▼. 11. Ub 
S81. Thus the flowers of the male YalUsnena 



Vante t.] XiOVSS OF 

IlooTd with tradsliicent lAell the turrets 

Maze, 
And far in ocean dart their colour*d rays ; S70 
O'er the white floor successiye shadows move, 
As rise and Inreakthe ruffled wares abore.— 
Around the nymph her mermaid-trains repair, 
And weave with orient pearl her radiant hair ; 
With rapid fins she deaves the watery way. 
Shoots like a silver meteor up to day ; 
Sounds a loud conch, convokes a scaly hand. 
Her sea-horn lovers, and ascends the strand. 

£*en round Uie pole the flames of love aspire, 
And icy bosoms feel the secret fire !— 280 

Cradled in snow and fiEain*d by arctic air 
Shines, gmtle Barometz ! thy goldenjiair ; 



are produced underwater, and when ripe detach 
themselves from the plant, and rising to the sur- 
face are wafted by the air to the female flowers. 
See Vallisneria. 

JSarometz. 1. 282. Polypodiuin Barometz. 
Tartarian lamb. Clandestine marriage. This 
species of fern is a native of China, with a de- 
cumbent root, thick, and every where covered 
with the most soft and dense wool, intensely 
yellow. Lin. Spec. Plant. 

This curious stem is sometimes pushed out of 
the ^ound in its horizontal situation by some of 
the inferior branches of the root, so as to give it 
some resemblance to a lamb standing on four 
legs; and has been said to destroy all other 
plants in its vicinity. Sir Hans Sleane describes 
it under the name of Tartarian lanib, and has 
given a print of it. Fhilos. Trans, abridged, vol. 
li. p. 646. but thinks some, art had been used 
to give it an animal appearance. Dr. Hunter, 
in his edition of the Terra of Evelyn, has given 
a more curious print of it, much resembling a 
sheep. The down is used in India octem^y 
for stopping hemorrhages, and is called golden 
moss. 

The thick downy clothing of some vegetables 
seems designed to protect them from the injuries 
of cold, like the wool of animals. Those bodies, 
which are bad conductors of electricity, are also 
bad conducting of heat, as glass, wax, air. Hence 
either of the two former of these may be melted 
by the flame of a blow-pipe very near the fingers 
which hold it without burning them ; and the 
last, by being confined on the sur&ce of animal 
bodies, in the interstices of their fur or wool, 
prevents the escape of their natural warmth ; to 
which should be added, that the hairs themselves 
are imperfect condcAtors. The fat or oil of 
whales, and other northern anim&ls, seems de- 
signed for the same purpose of preventing the too 
sudden escape of the heat of^ the body in cold 
6limates. Snow protects vegetables which are 
covered by it from cold, both because it is a bad 
conductor of heat itself, and contidns much air 
in its pores. If a piece of camphor be immersed 
in a snow-ball, except one extremity of it, on 
letting fire to this, as the snow melts, the water 
becomes absorbed into the surrounding snow by 
capilhuy attraction ; on this account, when liv- 
ing animals are buried in snow, they are not 
moistened by it; but the cavity ailarges as the 
snow disM^vei, affording them both a dry and 
warm' hsMtation* 

.V 
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Rooted in earth each doren boof desesada^ 
And round and round her flexile neck die 

bends ; 
Crops the gray coral moss, and hoary thymfe. 
Or laps with rosy tongue the melting rime. 
Eyes with mute tenderness her distant dam. 
Or seems to bleat, a vegetable lamb, 
— So, warm a&d buoyant in his oily mail. 
Gambols on seas of ice the unwieldy whale ; 290 
Wide waving fins round floating islands urge 
His bulk gigantic through the troubled surge ; 
With hideous yawn the flying shoals he sedc^- 
Or clasps with fringe of horn his massy cheeks ; 
Lifts o*er the tossing wave hip nostrils bare, 
And spouts pellucid columns into air ; 
The silvery arches catch the setting beams, . 
And transient rainbows tremble o*er the 

streams. 

Weak with nice sense the chajste Mimosa 

stands. 
From each rude touch withdraws her timid 

hands; 30O 

Oft as light clouds o*erpass the summer-glade, 
Alarm'd she trembles at the moving shade ; 
And feels, alive through all her tender form. 
The whisper'd murmurs of the gatherings 

storm ; 
Shuts her sweet eye-lids to approaching night. 
And hails with freshened charms the rising light. 



Mimosa, 1. 299. The sensitive |^nt. Of the 
class polygamy, one bouse. Naturalists have no^ 
explained the immediate cause of the collapsing 
of the sensitive plant; the leaves meet and close' 
in the night during the sleep of the plant, or^ 
when exposed to much cold in the day-time, in 
the same manner as when they are affected by 
external violence, folding their upper surfaces to- 
gether, and in part over each other like scales or 
tiles, 80 as to exx>ose as little of the upper surface 
as may be to the air ; but do not indeed cellapsi) 
quite so far, since I have found, when touched 
in the night 'during their sleep, they fall still 
farther ; especially when touched on the foot- 
stallcs between the stems and the leaflets, which' 
seems to be their most sensitive or irritable part. 
Now, as their situation after being exposed, to 
external violence resembles their sleep, but with 
a greater degree of collapse, may it not be owing[ 
to a numbness or paralysis consequent to too 
violent irritation, like the faintings of animals 
from pain or fatigue ? I kept a sensitive plant 
in a dark room tul some hours after day-break ^ 
its leaves and leaf-stalks were collapsed as in its 
most profound sleep, and on exposing it to the 
liij^t, above twenty minutes passed oefore the 
pjant Was thoroughly awake, and had quite ex- 
panded itself. During the night the upper or 
smoother surfaces of the leaves are appressed to^ 
gether ; this would seem to show that the office 
of this surface of the leaf was to expose the fluidift 
of the plant to the light as wdl aa to the air. 
See note on Helianthus. - Many flowers dose up 
their petals during the night. See note on Veg« 
etuble BespiratioB in Fart I. 

T 
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Veli (1, with g»7 AtemnBj and modest pride^ 
Slaw to the mosque die moyee, an eastern 

bride; 
There her soft tows mieeasinf lore record. 
Queen of the bright senif lio of her lord.~ SIO 
So sinks or rises with the changeful hour 
The liquid silyer in its glassy tower. 
60 turns the needle to the pole it Iotcs, 
With fine librations quiTering, as it moves. 

All wan and shivering in the leafless glade 
The sad Anemone reclined her head ; 
Grief on her cheeks had paled the roseate hue, 
And her sweet eye-lids dropped with pearly 

dew. 
— " See, from bright regions, bom on odorous 

gales 
The swallow, herald of the summer, sails; SSO 



Anemone. L 816. Many males, many females. 
Fliny says this flower never opens its petals but 
when the wind blows ; whence its name : it has 
properly no calyx, but two or three sets of petals, 
three in each set, which are folded over the 
stamens and pistU in a singular and beautiful 
manner, and differs also from ranunculus in not 
having a melliferous pore <m the daw of eacli 
petaL 

I%e swallow, L SSO. There is a wonderful 
eonformity between the VM^etation of some 

flants, and the arrival of certam birds of passage, 
iinneus observes that the wood anemone blows 
in Sweden on the arri^ of the swallow ; and 
the marsh mary-gold, caltha, when the cuckoo 
dnss. Near the same coincidence was observed 
in England by Stillingfleet. The word coccux 
in Greek signifies both a young fig and a cuckoo, 
whidi is supposed to have arisen from the coin- 
ddence of their appearance in Greece. Perhaps 
a simUar coincidence of appearance in some 
put of Asia gave occasion to the story of the 
love of the rose and nightingale, so much cele- 
brated by the eastern poets. See Dianthus. 
Hie times however of the appearance of v^eta- 
Ues in the spring seem occasionally to be influ- 
enced by their acquired habits, as well as by 
their sensibility to heat : for the roots of pota- 
toes, onions, &c. will germinate with much less 
heat in the spring than in the autumn ; as Is 
OMily observable where these roots are stored for 
use; and hence malt- is best made in the spring. 
Sd. The mins and roots brought from more 

Suthem latitudes germinate here soOnw than 
lose which are brought from more northern 
•nes, owing to their acquired habits. Fordyce 
on Agriculture. Sd. It was observed by one of 
the scholars of Linneus, that the apple trees sent 
from hence to New England bknsomed for a 
few years too early for that climate, and bore no 
fruit ; but afterwards learnt; to accommodate 
themselves to their new situation. (Kdm*s 
Travels.) 4tH. The parts of animals become 
more sensible to heat after having been previous- 
ly exposed to cold, as our bands glow on coming 
into the house after having held snow in them ; 
this seems to happen to vegetables ; for vines in 
grape-houses, wnich have been exposed to the 
winter's cold, will become forwarder and more 
vigorous than those which have been kept dur- 
ing the winter^in the house. (^Kennedy on 



Breath, gentle Air ! from cherub-lipa inqtart 
Thy balmy influence to my anguish'd heart ; 
Thou, whose soft voice calls forth the tender 

blooms, ' 
Whose pencil paints them, and whose breath 

perfumes; 
Oh chase the fiend of frost, with leaden mace 
Who seals in death-like sleep my hapless race ; 
Melt his hard heart, release his iron hand. 
And give my ivory petals to expand. 
So may each bud, that decks the brow of 
spring, 889 

Shed all its incense on thy waftiilg wing !"— 
To her fond prayer propitious Zephyr yields. 
Sweeps on his sliding shell through azure fields. 
O'er her fair mansion waves his whispering 

wand. 
And gives her ivory petals to expand ! 
Gives with new life her filial train to rise. 
And haU with kindling smiles the genial skies. 
So shines the nymph in beauty's blushing 

pride. 
When Zephyr wafts her deep calash aside. 
Tears with rude kiss her bosom's gauzy veil,' 
And flings the fluttering kerchief to the gale. 340 
So bright, the folding canopy undrawn. 
Glides the gilt landau o'er the velvet lawn. 
Of beaux and belles displays the glittering 

throng. 
And scft airs fan them, as they roQslong. 

Where frowning Snowden bends his dizzy 
brow 
O'er Conway, listening to the surge below ; 
Retiring Linchen climbs the topmost stone. 
And drinks the awial solitade alone.— 



vegetation in the northern latitudes after the 
solution of the snows. 

The increase of the irritability of plants in 
respect to heat, after having been previoudy ex- 
posed to coldf is fiffther iUustrated by an experi- 
mMit of Dr. Walker's. He cut apertures into 
a birch-tree at different heights; and on the 
26th of March some of these apertures bled, or 
oozed with the sap-juice, when the thermometer 
was at S9 ; which same apertures did not bleed 
on the ISth of March, wnen the thermometer 
was at 44. The reason of this I apprehend was, 
because on the night of the 25th the thermometer 
was as low as S4 ; wherea^on the night of the 
12th it was at 41 ; though the ingenious author 
ascribes it to another cause. Trans, of the 
Roval Soc. of Edinbiu^h, y. 1. p. 19. 

Lichen, L S47. Calcareum. Liver-wort. 
Clandestine marriage. This plant is d&e first 
that vegetates on luiked rocks, covering them 
with a kind of tapestnr, and draws its nourish- 
ment perlums chiefl v m>m the air ; after it per- 
ishes, earth enougn is left for other mosses to 
root themselves ; and after some ages a soil is 
produced sufficient for the growth of more suc- 
culent and huge vegetables. In this 



manner 
perhaps the wBole wth has been gradually 00- 
„ . vered with vegetation, after it was raised out of 

Gardening.) This aecomtts for the very rapid [^the primeval ocean by subterraneous fires. 



CafUo 1.1 



IdOVUS CfP THE PXULHTS. 



147 



Bright shine the stars minumher'd o*er her head, 
And the cold moon-beam gilds her flinty bed ; 
While round the rifted rocks hoarse whirlwinds 

breathe, 351 

And dark with thunder sail the clouds beneath. 
The steepy path her plighted swain pursues, 
And tracks her light step o'er the imprinted 

dews ; 
Delighted Hymen gives his torch to blaze. 
Winds round the crags, and lights the mazy 

ways ; 
Sheds o*er their secret vows his influence chaste^ 
A ltd declcs with roses the admiring waste* 

High in the £ront of heaven when Sirliu 
glares, 
And o'er Biritannia shakes his fiery hairs : S60 
When no soft shower descends, no dew distils, 
Her wave- worn channels dry, and mute her rills; 
When droops the sickening herb, the blossom 
fades, [glades ; 

And parch'd earth gapes beneath the withering 
-—With languid step fair Dypsaca retreats, 
** Fall, genUe dews !" the fainting nymph re- 
peats. 
Seeks the low dell, and in the sultry shade 
Invokes in vain the Naiads to her aid.-^ 
Four sylvan youths in ciystal goblets bear 
The untasted treasure to the grateful fair ; 370 
Pleased from their hands with modest grace she 

sips. 
And the cool wave reflects her coral lips. 

With nice selection modest Rubia blends 
Her vermil dyes, and o'er the cauldron bends s 



Dypsaeus, 1. 365. Teasel. One female, and 
four males. There is a cup around every join*^ 
of the stem of this plant, which contains m>m a 
spoonful to half a pint of water ; and serves both 
for the nutriment of the plant in dry seasons, 
and to prevent insects from creeping up to devour 
its seed. See Silene. The tillandsia, or wild 
pine of the West Indies, has every leaf termin- 
ated near the stalk with a hollow bucket, which 
contains from half a pint to a quart of water. 
Dampier's Voyage to Campeachy. Dr. Sloane 
mentions one kind of aloe furnished with leaves, 
which, like the wild pine and banana, hold 
water ; and thence afford necessary refreshment 
to travellers in hot countries. Nepenthes has a 
bucket for the same purpose at the en(| of every 
leaf. Burm. Zevl. 43. 17. 

Silphium pertoliatum has a cup round ever^ 
joint to reserve water after rain. It rises dur- 
mg the summer twelve or fourteen feet high on 
a slender stem, which is square, and thus is 
stronger to resist: the winds than if it had been 
made round with the same quantity of materials. 

The most curious plant of this kind is the 
sarracenia purpurea, which resembles the nym- 
phflea, an aquatic plant, but catches so much 
water in its sessile cup-like leaves, as to enable it 
to live on laud, a wonderful urovision of nature! 
System. Plant, a Reichard. Vol. II. p. 577. 

Rubia. 1. 878. Madder. Four males and one 



Warm mid the rising; steam the beauty glows, 
As blushes in a mist the dewy rose. 
With chemic vrtfow fevour'd youths aloof 
Stain the white fleece, or stretch the tinted 

woof: 
O'er age's cheek the warmth of youth diffuse, 
Or deck the pale-ey'd nymph In roseate hues. 
So when Medea to exulting Greece 381 

From plunder'd Colchis bore the golden 

fleece; 
On the loud shore a magic pile she raised. 
The cauldron bubbled, aud the faggots blazed ; 
Pleased on the boiling wave old ^son swims. 
And feels new vigour stretch his sweUing 

limbs; 



female. This plant is cultivated in very laive 
quantities for dying red. If mixed witVthe 
rood of young pigs or chickens, it colours their 
bones red. If they are fed alternate fortnights, 
with a mixture of madder, and with their usual 
food alone, their bones will consist of ooncentrio 
circles of white and red. Belchier. Phil. Trans. 
1736. Animals fed with madder for the pur- 
pose of these experiments were found upon dis- 
section to have thinner galL Comment, de re- 
bus. Lipsise. This circumstance is worth far- 
ther attention. The colouring materials of 
vegetables, like those whiob serve the purpose of 
tanning, varnishing, and the various medicalpur- 
poses, do not seem essential to the life of^the 
plant ; but s^m given it as a defence against the 
depredations of insects or other animals, to 
whom these materials are nauseous or deleteri- 
ous. The colours of insects and many smaller 
animals contribute to conceal them from the 
larger ones which prey upon them. Caterpillars 
which feed on leaves are generally green ; and 
earth-worms the colour of the earth which they 
inhabit ; butterflies which frequent flowers are 
coloured like them ; small birds which frequent 
hedges have greenish backs like the leaves, and 
light coloured bellies like the sky, and are hence 
less visible to the hawk, who passes under them 
or over them. Those birds which are much 
amongst flowers, as the gol(ifinch, (fringUla car- 
duelis; are furnished with vivid colours. The lark, 
partridge, hare, are the colour of dry vegetables, 
on which they rest. And frogs vary tiheir 
colour with the mud of the streams which 
they frequent ; and those which live on trees are 
green. Fish, which are generally suspended in 
water, and swallows, which are generally su»- 

S ended in air, have their backs the colour of the 
istant ground, and their bellies of the sky. In 
the colder climates many of these become white' 
during the existence o^ the snows. Hence there 
is apparent design ii| th^ colours of animals, 
whilst those of vegetables seepi consequent to the 
other propertiep of the materials which possesa 
them. 

Pleased on the boiling wave, 1. 385. The story 
of ^son becoming young, from the medicated 
bath of Medea, seems fo have been intended to 
teach the efficacy of warm bathing in retarding 
the progress of old age. The words rdaxaOon 
and bracing, which are generally thought expres- 
sive of the effects of warm and cold bathing, are 
mechanical terms, properly applied to drums or 
strings ; but are only metaphors when applied 
to the effects of odd or warm bathing on auunal 




148 
TlOT«h luft tktard 

dart. 
And warmer cddin &•««• .«•_ •<. -«»• » 
Witk Mftcr firca bis kindlkv ej*-baUs flaw. And 
And darker tftaMa wantoo roand kia broar. 990 £ack 

And 



[OmCpI. 

Lmiiy i d Ulragnidbia, 
tha try Hfi tidea , 



guard ker infiuife-loTes ; 
rowidthey tkroog, 
tka iaei alooc.— 4S0 



\lliere JaTa*B ialc. 



*d with tke floods. 



Kent of dw rirer, and tka ma«ntaln tarrcnte 
vhich flow into it, often amonnU to many feet 
in a few hoora. The flowcra of the male i^ant 
are produced under water, and aa aooo as their 
farina, or dost, is matnrs, tkey detadi them- 
selrn firom the plant, and rise to the aorface, 
cootinoe to flourish, snd are waited by the air, 
or borne by the correnta to tka female flowers. 
In diis resembling thooetrikes of inaecta, iHiere 
the males at certain smsons acquire wings, but 
not the females, as anta, ooocua, lampyris, pha- 
braa, bramata, lirhanrila. Tlftcae male flowers 
are in soch numbers, tfaoorii reij minute, as 
fi e qu e ntl y to eorcr the suinee of the rirer to 
considerable extent. See FamiKca of Plants, 
translated from Linneoa, n. 677. 

rinu L 4l5w Clandestine marrii^e. This 
kind of sea-weed Is buoyed upbyldadders of air, 
which are farmed in the dnplicntares of its 
Icarea. and ibrms in i mfHse floating fidds of 
Tcgetation ; the young ones, branching out firmn 
the laiger ones, and borne on similar little air- 
Tcasels. It is also found in the warm baths gf 
Pataria, where the Icarea are lanned into cari- 
ous cells or lahyrinthafer the at iiust of floating 
on the wattf . See Ulra labynnthi-^onnis. Lin. 



Lifts to the skies ker canopy of woods ; 
Pleased Epidendra climbs the waring pines. 
And hifh in heaven the intrepid beaaty shines, 
Gires to the tropic breeze her radiant hair. 
Drinks the bright shower, and feeds apon the air. 
Her brood delighted stretch their callow wings, 
Aa poised alirft their pendent cradle swings, 
£ye the warm son, the spicy zephyr breathe. 
And gaze unenrious on the worU beneath. 400 

Aa dash the wares on India's breezy strand. 
Her flush'd cheek press'd upon ker lily kand, 
Vallisncr sits ; up-tums her tearful ejres. 
Calls her loot lorer, and upbraids the skies ; 
For kim she breathes the silent sigh, Ibrlom, 
£adi setting day ; for him each rivng mom.— 
** Bright orbs, that light yon high ethereal 

Or bathe your radiant t r esses in the main ; 
Pble moon, that sQrer'st o*er night's sable 

brow; 
Far ye were witness to his partiqg row ! 410 

•h<**f ' purer than common air, and a o m e ti mca less* 

Ye echoed sweet the tender words he swore !— pure ; the air blnddcrs of Mi aecm to be aimilar 
Can stars or sens the saib of lore retain ? oi^puas, and serre to render them buoyant in the 

number of U m wrn or dupliotnres^ iammd with- 
in the air-bag. which probably aecretes this air 
bodies. The immediate cause of old age seems to ' from the blood of the animaL (Menro. Physiol, 
reside in the inirritability of the finer resads or of Fish, p. 88. ) To determine wksAer this air, 
parts of our system ; hmce these cease to act, when Ibrst separated Iran the Used of the ani« 
and collapse, or become homy or bony. The , mal or plant, be dephlogisticaled air. la rrorthy 
warm bath is peculiariy adapted toprerent these ' inquiry. TheUaddcr-aena (eolutca) and blad- 
elrcumstanceo by its increasing our irritability* der-nut (staphylaa) hare their aeed-rcssels dis- 
and by moistening and softening the skin, and tended with air ; the ketmia kaa the npper joint 
the extremities of the finer ressels, which tearmi- of the stem immediatdy under the reoq^tade of 
Bate in it. To those who are past the meridian the flower much ^steaded with air ; these seem 
of life, and have dry skins, and begin to be ema- to be analogous to the atr-ressel at the broad end 
elated, the warm bath, for half an hour twice a of the egg, and may prohahlT become less pure 
week, I beliere to be eminently serriceable in as the seed ripens; some, whiA I tried, had the 
retarding the advances of Me. parity of the surrounding atma s iii i ei ^ The air 

Spidtndrmmjtos aeris. L S93» Of the daas of at the broad end of tka ^gg la probably an organ 
grnandrla* or feminine males. This parasite serring the purpoee of respiration to the young 
pMUHt is found in Java, and is said to lire on air chi^ aome of whooe ressus are spread upon it 
without taking root in the trees on which it like a placenta, or pcrmtiale it. Many are of 
aro^ra; and its flowers resemble spiders. Syst. opinion that even the placenta of the human 
v«g. a Keichard. Vol. IV. p. S&. By this curi- fetus, end cotyledoos ofquadrupeds, are respir- 
ous similitude the bees and butterflies are sup- *^^7 or^^ans rather than nutrituHon ones, 
pose^i to be deterred fVom plundering the nco- The air in the hollow sterna of grasses, and of 
tartes, See Vises. some umbdiilieroas plantB^ bean analogy to the 

VfitlimMa, 1. 4(Vl. This extraordinary plant sir in the quIDs, and In some' of the bones of 
is of theclsss Two Howes. It is found in the birds; supptyiiy the place of the pith, which 
F*aKt Indies, in Norway, and various parts of shrivels up after It has p e rfor med its office of 
Italy. Lliu S|iec. nsm. lliev have their rtiots protruding the roungftem or leather. Some of 
at the bitttom of the Uhone ; tAe flowers of the these cavities of the boBca ace said to oommuni- 
f\ftiniUe plant Hnat on the surface of the water, cate with the lungs In Urds. PUL Trans, 
and artt furnitihetl with an ehistic spiral stalk, ! The air-bladders of fish are nicdy adapted to 
which exteiidn or <*ontmcts as the water rises their intended puipeae; lor tiMiugh they render 
lAd flilU ; this ri>f or Adl, from the rapid de- . them buoyant near the oorftce without the la^ 



Canto I.) IMVSS OF 

Thus o'er the waves, which genUy bend and 

swell. 
Fair Galatea steers her silver shell ; 
Her playful dolphins stretch the silken rein, 
Hear her sweet voice, and glide along the 

main. 
As round the wild meandering coast she moves 
By gushing rills, rude cliffs, and nodding 

groves ; [locks. 

Each by her pine the wood-nymphs wave their 
And wondering Naiads peep amid the rocks ! 
Pleased trains of mermaids rise from coral 

cells; 
Admiring tritons sound their twisted shells ; 430 
Charm*d o*er the car pursuing Cupids sweep, 
Their snow-white pinions twinkling in the 
And, as the lustre of her eye she turns, [deep ; 
Soft sighs the gale, and amorous Ocean bums. 

. On Dove*8 green brink the fair Tremella 

stood, 
And view'd her playful image in the flood ; 



hour of using their fins, yet, when they rest at 
l^eater depths, they are no inconvenience, as the 
increased pressure of the water condenses the 
air which they contain into less space. Thus, 
if a cork or bladder of air was immersed a verv 
great depth in the ocean, it would be so much 
compressed, as to become specificaUyas heavy as 
the water, and would remain there. It is pro- 
bable the unfortunate Mr. Day, who was 
drowned in a diving-ship of his own construc- 
tion, miscarried from not attending to this cir- 
cumstance : it is probable the quantity of air he 
took down with him* if he descended much lower 
than he expected, was condensed into so small a 
space as not to render the ship buoyant when he 
endeavoured to ascend. 

Tremdla, 1. 4S5. Clandestine marriage. I 
have frequently observed fungusses of this genus 
on old rails and on the ground to become a trans- 
parent jelly, after they had been frozen in au- 
tumnal mornings ; which is a curious propei*ty, 
and distinguishes them from some other vege- 
table mucHage ; for L have observed that the 
paste, made by boiling wheat-flour in water, 
ceases to be adhesive after having been frozen. 
I suspected that the tremella nostoc, or star- 
gelly, also had been thus produced; but have 
since been well informed, that the tremella nos- 
toc is a mucilage voided by herons after they 
have eaten frogs ; hence it has the appearance of 
having been pressed through a hole ; and limbs 
of fro^ are said sometimes to be found amongst 
it ; it IS always seen upon plains, or by the sides 
of water, places which herons generally fre- 
quent. 

Some of the fungusses are so acrid, that a drop 
of their juice blisters the tongue ; others intoxi- 
cate those who eat them. The Ostiacks in Siberia 
use them for the latter purpose ; one fungus of 
the species agaricus muscarum, eaten raw, or the 
decoction of three of them, produces intoxica- 
tion for 12 or 16 hours. History of Russia, V. 
I. Nichols. 1780. As all acrid plants become 
Jess so, if exposed to a boiling heat, it is probable 
the common mushroom may sometimes disagree 
from not being sufficiently stewed. The Os- 



THB PIaAMTS. 14Q 

To each rude rock, kme ddl, and edioing 

grove 
Sung the sweet sorrows of her secret love. 4SB 
** Oh, stay !"— return !— along the sounding 
shore 439 

Cried the sad Naiads,— ^e returned no more f— 
Now girt with clouds the sullen evening fhiwnM, 
And withering Bums swept along the ground ; 
The misty moon withdrew her homed light. 
And sunk with hesper in the skirt of night ; 
No dim electric streams, (the northern dawn) 
With meek effulgence quiver'd o*er the lawn ; 
No star benignant shot one transient ray 
To guide or light the wanderer on her way. 
Round the dark crags the murmuring whirl- 
winds blow, 449 
Woods groan above, and waters roar below; 
As o'er the steeps with pausing foot she moves^ 
The pitying Dryads shriek amid their groves. 
She flies — she Atops— she pants— she looks be- 
hind. 
And hears a demon howl in every wind. 
— As the bleak blast unfurls her fluttering vest. 
Cold beats the snow upon her shuddering breast ; 
Through her numb'd limbs the chill sensations 

dart. 
And the keen ice-bolt trembles at her heart. 
" I sink, I fall ! oh, help me, help !" she cries. 
Her stiffening tongue the unfurnish*d sound 
denies ; 460 

Tear after tear adown her cheek succeeds. 
And pearls of ice bestrew the glittering meads ; 
Congealing snows her lingering feet surround ; 
Arrest her flight, and root her to the ground ; 
With suppliant arms she pours the silent prayer ; 
Her suppliant arms hang crystal in the air ; 
Pellucid films her shivering neck overspread. 
Seal her mute lips, and silver o*er her head ; 
Veil her pale bosom, glaze her lifted hands, 469 
And shrined in ice the beauteous statue stands. 
—Dove's azure nymphs on each revolving 

year 
For fair Tremella shed the tender tear ; 
With rush- wove crowns in sad procession move. 
And sound the sorrowing shell to hapless love.** 



tiacks blister their skin by a fungus found on 
birch-trees; and use the agaricus officin. for 
soap. lb. 

There was a dispute whether the fungusses 
should be classed in the animal or vegetable de- 
partment. Their animal taste in cookery, and 
their animal smell when burnt, together with 
their tendency to putrefaction, insomuch that 
the phallus impudicus has gained the name ot 
stink-horn ; and lastly, their growing and con- 
tinuing healthy without light, as the licoperdon 
tuber or truffle, andthe fungus vinosus or mucor 
in dark cellars, and the esculent mushrooms on 
beds covered thick with straw, would seem to 
show that they approach towards the animals, 
or make a kind of isthmus connecting the two 
mighty kingdoms of animal and of vegetable 
nature. 



150 
Here pMued the Muie,— 4Mnrow the dafken*d 

pole, 
fmil the dim douda, the echoing thunden roll ; 
The trembling wood>nymphs, as the tempest 

lowers, 
Lead the gay goddess to their inmost bowen } 
Hang the mute lyre the laurel shade beneath. 
And round her temples bind the myrtle 

wreath. 480 

—Now the light swallow with her airy brood 
£kims the green meadow, and the dimpled 

flood; 



THE PZiAHTS. [Canio r. 

Loud shrieks the lone thrush from bis leafless 

thorn, 
Th* alarmed beetle sounds his bugle horn ; 
Each pendent spider winds with fingers fine 
His rard'd due, and dimbs along the Kne ; 
Gay gnomes in glittering circles stand aloof 
Beneath a spreading mushroom's fretted roof ; 
Swift bees returning sedc their waxen cells, 469 
And sylphs ding quivering in the lily*s bells. 
Through the still air descend the genial showers, 
And pearly rain-drops deck the laughing 

flowers* 



INTERLUDE. 



Booheller. Touayenes, Mr. Botanist, conaist 
of pure description ; I hope there is »en$e in the 
notes. 

Poet, I am only a flower-jMiinter, or occasion- 
ally attempt a landscape ; and leave the human 
figure, with the subjects of history, to abler 
artists. 

B, It is well to know what sulgects are with- 
in the limits of your pencil ; many have fiidled 
of success from the want of this self-knowledge. 
But, pray tell me, what is the essential difference 
between poetry and prose ? Is it soldy the 
melody or measure of the language ? 

P. I think not solely ; for some prose has its 
melody ; and even measure. And good verses, 
well spoken in a language unknown to the 
bearer, are not easily to be distinguished from 
good prose. 

B, Is it the sublimity, beauty, or novelty of 
the sentiments ? 

P. Not so ; for sublime sentiments are ofhen 
better expressed in prose. Thus when Warwick, 
in one of the plays of Shakspeare, is left wound- 
ed on the field after the loss of the battle, and 
his friend says to him, <* O, could you but fly !'* 
what can be more sublime than his answer, 
« Why then, I would not fly." No measure of 
verse, I imagine, could add dignity to this senti- 
ment. And it would be easy to select examines 
of the beautiful or new from prose writers, 
which, I suppose, no measure of verse could 
improve. 

B* In what then consists the essential differ- 
ence between poetry and prose ? 

P. Next to the measure of the language, the 
principal distinction appears to me to consist in 
this : that poetry admits of but few words ex- 
pressive of very abstracted ideas, whereas prose 
abounds with them. And as our ideas derived 
from visible objects are more distinct than those 
derived froia the objects of our other senses, the 
words expressive of these ideas belonging to 
vision make up the principal part of poetic lan- 
guage. That is, the poet writes principally to 
the eye ; the prose-writer uses more abstracted 



terms. Mr. Pope has written abad verse in Hbm 
Windsor Forest : 

'* And Kennet swift for ailTereels renowned,** 

The word renown*d does not represent the idea 
of a visible object to the mind, and is thence 
prosaic But change this line thus : 

" And Kennet swift, where silver graylings ptojr,** 

and it becomes poetry, because the scenery it 
then brought before the eye. 

B. This may be done in prose. 

P. And when it is done in a single word, it 
animates the prose ; so it is more agreeable to 
read in Mr. Gibbon's History— i^" Germany was 
at this time over-ihadowed with extensive for- 
ests;" than '< Germany was at this timeyuiZof 
extensive forests." But where diis mode of ex- 
pression occurs too frequently, the prose ap- 
proaches to poetry ; and in graver works, where 
we expect to be instructed rather than amused, 
it becomes tedious and impertinent. Some 
parts of Mr. Burke's eloquent orations become 
intricate and enervated by superfluity of poetio 
ornament ; which quantity of ornament would 
have been agreeable in a poem, where much 
oniament is expected. 

B, Is then the office of poetry only to amuse ? 

P. The muses are young ladies; we expect 
to see them dressed ; though not like some mo- 
dem beauties, with so much gauze and feather, 
that « the lady herself is the least part of her." 
There are, however, didactic pieces of poetry, 
which are much admired, as the Georgics of 
Virgil, Mason's English Garden, Hayley's 
Epistles ; nevertheless science is best delivered 
in prose, as its mode of reasoning is from stricter 
analogies than metaphors or similies. 

B, Do not personifications and allegories dis- 
tinguish poetry ? 

P. These are other arts of bringing objects 
before the eye ; or of expressing sentiments in 
the language of vision ; and are indeed better 
suited to the pen than the pencil. 

B. That is strange, when you have just said 
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iiitz:ri.i7de. 



they are used to bring their objects before the 
eye. 

P In poetry the personification or allegoric 
Hgure is generally indistinct, and therefore does 
not strike us so forcibly as to make us attend to 
its improbability; but in painting, the figures 
being all much more distinct, their improbability 
becomes apparent, and seizes our attention to it. 
Thus the person of Concealment is very indis- 
tinct, and therefore does not compel us to attend 
to its improbability, in the following beautiful 
lines of Shakespeare : 

•* She nerer told her lore ; 



Bat let Concealmeot, like a worm i' th' bud, 
Feed on her dain«»k cheek/'— 

But in these lines below, the person of Reason 
obtrudes itself into our company, and becomes 
disagreeable by its dlatinctness, and xonsequent 
improbability : 

** To Reason I flew, and intreated her aid. 

Who paused on my case, and each dccumitance 

weigh'd ; 
Then gravely repHed in retnm to my prayer, 
That Hebe was foirest of all that were fair. 
Thafs a trath, replied I, IVe no need to be taught, 
I came to yon. Reason, to find oat a faalt. 
If that* 8 all, says Reason, retnm as yon came, 
1V> find flttdt with Hebe woidd forfeit my name." 

AUogorio figures are on this account in gen- 
eral less manageable in painting and in statuary 
than in poetry; and can seldom be introduced 
in the two former arts in company with natoral 
figures, as is evident from the ridicuk>us effect 
9i many of the painttngs of Reidbens in the 
Luxemburgh gallery ; and for this reason, be- 
cause their improbability becomes more striking, 
when there are the figures of real persona by 
tiieir side to compare them with. 

Mrs. Ang^ca Kanfiman, well i^prised of 
tiiis oiremnstance, has introduced no mortal fi- 
gures amongst her Cupids and her Graces. And 
the great Roubiliac, in his unrivalled monument 
•f Time and Fame struggling for the trophy of 
General Wade, has only hung up a medallion 
of the head of the hero of the piece. There are, 
however, some allegoric figures, which we have 
ae often heard described or seen delineated, that 
we almost forget that they do not exist in c<»n- 
mon life ; and thence view them without asto- 
nishment ; as the figures of the heathen my- 
thology, of angdts, devils, death, and time; 
and almost believe them to be realities, even 
when they are mixed with representations 
of the natural forms of man. Whence I con- 
clude, that a certain degreee of probability is ne- 
cessary to prevent us from revolting with dis- 
taste from unnatural images; unless we are 
otherwise so much interested in the contem- 
plation of them as not to perceive their improba- 
bility. 



B* Is this reasoning about degrees of proba. 
bility just?— When Sir Joshua Reynolds, who 
is unequalled both in the theory and practice of 
his art, and who is a great master of the pen as 
well as the pencil, has asserted in a discourse 
delivered to the Royal Academy, December 1 1, 
1786, that ** the higher styles of painting, like the 
higher kinds of the drama, do not aim at any 
thing like deception; or have any expectation 
that the spectators should think the events there 
represented are really passing before them." 
And he then accuses Mr. Fielding of bad judg- 
ment, when he attempts to compliment Mr. 
Garrick in one of his novels, by introducing an 
ignorant man, mistaking the representation of a 
scene in Hamlet for a reality; and thinks, be- 
canse he was an ignorant man, hewaa less lia* 
ble to make such a mistake. 

P. It is a metaphysical questloB, and re- 
quires more attention than Sir Jodiua has be- 
■tawed upon it— Ton will allow that we an 
perfectly deceived in our dreams : and that even 
in our waking rcveiies, we are often so much 
ahaoirbed in the oonten^latieB of what passes in 
our i mag in ations, that for a while we do not 
attend to the lapse of time, or to oar own loeali- 
ty ; and thus suffer a similar kind of deception 
as in our dreams. That is, we bsii^ve things 
present befiore mat eyes, whidi are net so. 

There are two circumstances which coaotribute 
to this complete deception hi our dreams. First, 
because in sleep the organs ef sense are dosed 
or inert, and hence the trains of ideas associated 
in our imaginations are never interrupted or 
dissevered by the irritations of external objects, 
and cannot therefore be contrasted with our 
sensations. On this aeeoiint, though we are 
affected with a variety of pasidons in our dreams^ 
as anger, love, joy, yet we never sxperience sur^ 
prise.— For surprise is onlyprodacad when any 
external irritations suddenly obtrude themselves, 
and dissever our passing trains of ideas. 

Secondly, because in sleqi there is a total waa- 
pension of our vohmtary power, both over the 
muscles of our bodies, and tiie ideas of our 
minds ; for we neither walk alnmt, nor reason 
in complete sleep. Hence, as the trains of our 
ideas are passing in onr imaginatiims in dreams, 
we cannot compare th^ with our previous 
knowledge of things, as we do in oar waking 
hours ; for this is a vphuntary exertion, and thus 
we cannot perceive thdr incongruity. 

Thus we are deprived in sleep of the only two 
means by which we can distinguish the trains of 
ideas passing in our imaginations, from those 
excited by our sensaticms ; and are led by their 
vivacity to believe them to belong to the latter. 
Fot the vivacity of these traiiM of ideas, passing 
in the imaginati<m, is greatly increased by the 
causes above mentioned; tluit is, by their not 
being disturbed or dissevered, either by the a^ 



pulses of external bodies, as in surprise } cfrby ' greater novelty he is likely to produce; if he 
our voluntary exertions in comparing them with . rises above nature, he produces the sublime; 



our previous knowledge of things, as in reason- 
ing upon them. 

B, Now to apply. 

P. When by the art of the painter or poet a 
train of ideas is suggested to our imaginations, 
which interests us so- much by the pain or pleas- 
ure it affords, that we cease to attend to the ir- 
ritations of common external objects, and cease 
also to use any voluntary efforts to compare 
these interesting trains of ideas with our previ- 
ous knowledge of things, a complete reverie is 
produced : during which time, however short, 
if it be but for a moment, the objects themselves 
appear to exist before us. This, I think, has 
been called by an ingeniouB critic, " the ideal 
presence" of such objects. (Elements of Criti- 
cism by Lord Kames. ) And In respect to the 
compliment intended by Mr. Fielding to Mr. 
Garrick, it would seem that an ignorant rustic 
at the play of Hamlet, who has some previous 
belief in the appearance of ghosts, would sooner 
be liable to fall into a reverie, and continue in it 
longer, than one who possessed more knowledge 
of the real nature of things, and had a greater 
facility of exercising liis reason. 

£. It must require great art in the painter or 
poet to produce this kind of deception ? 

P. The matter must be interesting from its 
sublimity, beauty, or novelty ; this is the scien- 
tific part ; and the art consists in bringing these 
distinctly before the eye, so as to produce (as 
above mentioned) the ideal presence of the ob- 
ject, in which the great Shakspeare particularly 
excels. 

B. Then it is not of any consequence whether 
the representations correspond with nature ? 

P. Not if they so much interest the reader or 
spectator as to induce the reverie above describ- 
ed. Nature may be seen in the market-place, or 
at the card table; but we expect something 
more than this in the play-house or picture-room. 
The farther the artist recedes from nature, the 



and beauty is probably a selection and new com- 
bination of her most agreeable parts. Your- 
self will be sensible of the truth of this doctrine, 
by recollecting over in your mind the works of 
three of our celebrated artists. Sir Joshua Rey- 
nolds has introduced sublimity even into his 
portraits ; we admire the representation of per- 
sons, whose reality we should have passed by 
unnoticed. Mrs. Angelica Kauffman attracts 
our eyes with beauty, which I suppose no where 
exists ; certainly few Grecian faces are seen in 
this country. And the daring pencil of Fusell 
transports us beyond the boundai'ies of nature, 
and ravishes us with the charm of the most in- 
teresting novelty. And Shakspeare, who ex- 
cels in all these together, so far captivates the 
spectator, as to make him unmindful of every 
kind of violation of time, place, or existence. 
As at the first appearance of the ghost- of Ham- 
let, ** his ear must be dull as the fiit weed which 
roots itself on Lethe's brink,*' who can attend 
to the imiprobability of the exhibition. So in 
many scenes of the tempest we perpetually be- 
lieve the action passing before our eyes, and re- 
lapse with somewhat of distaste into conmion 
life at the intervals of the representation. 

B. I suppose a poet of less ability would find 
such great machinery difficult and cumbersome 
to manage ? 

P. Just so, we should be shocked at the ap- 
parent improbabilities. As in the gardens of a 
Sicilian nobleman, described in Mr. Brydone's 
and in Mr. Swinbum's travels, there are said 
to be six hundred statues of imaginary monsters, 
which so disgust the spectatots, that the state 
had once a serious design of destroying them ; 
and yet the very improbable monsters in Ovid's 
metamorphoses have entertained the world for 
many centui'ies. 

B» The monsters in your Botanic Garden, I 
hope, are of the latter kind ? 

P. The caadid reader must determine. 
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CANTO II. 



Again the goddess strikes the golden lyre, 
And tunes to wilder notes the warbling wir# ; 
With soft suspended step attention moves, 
And silence hovers o*er the listening groves ; 
Orb within orb the charmed audience throng. 
And the green vault reverberates the song. 

« Breathe soft, ye gales !'* the fair Carlina 
cries, 
'* Bear on broad wings your votress to the skies. 
How sweetly mutable yon orient hues, 9 

As mom'^s fair hand her opening roses strews ; 
How bright, when iris blending many a ray> 
Binds in embroidered wreath the brow of day ; • 
Soft, when the pendant moon with lustres pale 
0*er heaven's blue arch unfurls her milky veil ; 
While from the north long threads of silver 

light 
Dart on swift shuttles o*er the tissued night ' 



CarUna, 1. 7. Carline Thistle. Of the tlass 
confederate males. The seeds of thb and of manv 
other plants of the same class are furnished with 
a plume, by which admirable mechanism they 
perform long aerial journeys, crossing lakes and 
deserts, and are thus, disseminated fiur from the 
original plants, and have much the aj^arance of 
a shuttlecock as they fly. The wings are of dif- 
ferent construction, some being like a divei^ent 
tuft of hairs, others are branched like feathers, 
some are elevated from the crown of the seed by 
a dender foot-stalk, which gives them a very 
degant appearance, others sit immediately on 
the crown of the seed. 

Nature has many other curious vegetaUe con- 
trivances for the dispersion of seeds : see note on 
Helianthus. But perhaps none of them has more 
the appearance of^ design than the admirable ap- 
paratus of tillandsia for this purpose. This 
plant grows on the branches of trees, like the 
misletoe, and never on the ground ; the seeds are 
furnished with many long threads on their 
crowns ; which, as they are driven forwards by 
the winds, wrap round the arms of trees, and 
thus hold them fast till they vegetate. This is very 
analogous to the migration ofspiders on the gos- 
samer, who are said to attach themselves to the 
end of a long thread, and rise thus to the tops 
of trees or buildings, as the accidental breezes 
tarry them. 



Breathy soft, ye zephyrs ! hear my fervent 

sighs. 
Bear on broad wings your votress to the skies !*' 
—Plume over plume in long divergent lines 
On whale-bone ribs the fiur mechanic joins ; 80 
Inlays with eider down the silken strings. 
And weaves in wide expanse Dsddalian wings ; 
Round her hcdd sons the waving pennons binds. 
And walks with angel-st^ upon the winds. 

So on the shoreless air the intrepid Gaul 
Launched the vast con^ve of his buoyant balL— 
Journeying on high, the ailken castle glides 
Bright as a meteor through the asrare tides ; 
0*er towns, and towers, and temples, wins its 

way, 29 

Or mounts sublime, and gilds the vault of day. 
Silent with upturn'd eyes unfareathlng crowds 
Pursue the floating wonder to the donds ; 
And, flush'd with transport or benumb'd with 

fear, • • 

Watch, as it rises, the diminish'd sphere. 
—Now less and less— and now a spwik is seen ;^ 
And now the fleeting rack obtrudes between ! 
With bended knees, raised arms, and suppliant 

brows. 
To every shrine they breathe their mingled vows. 
** Save him, ye Saints ! who o*er the good pre- 
side ; 
Bear him ye winds ! ye stars benignant ! guide. " 
—The calm philosopher in ether sails, 41 

Views broader stars, and breathes in purer 

gales; 
Sees, like a map, in many a waving line 
Round earth's blue plains her lucid water 

shine ; 
Sees at his feet the forky lightnings glow, 
And hears innocuous thunders roar below, 
— Rise, great Mongolflier ! urge thy venturous 

flight 
High o*er the moon*s pale ice-reflected light ; 
High o*er the peax'ly star, whose beamy horn 
Hangs in the east, gay harbinger of mom ; 50 
Leave the red eye of Mars on rapid wing, 
I Jove's silver guards, and Saturn's crystal ring; 
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iLn*B the iUr bMuna, whlcb, isauing from t-Car, 
flAf with new lust™ round Ibe Georgign lUr j 
Shun with ■trong oan the Sua'a attractive 

Tlie aparkllng zodiac, and the milky zonej 
nhen headlong camctg with increaging force 
llirough other ■yslenu bend their blazing 

Par thee Cosaiope ber chair withdraws, 
For thee the Bear retracta hia shaggy paws ; 60 
nigh o'er tha north thy golden orb aball tdU, 
' ^nd blaze eternal round the wondering pole. 
Go Argo, rising f^m the southern main, 
Xlghta with new stars the blue ethereal pbdn ; 
■With feTouring beams tbe mariner protect*, 
And the bold course, wbich first it steer'd, dL 



. InveDtrtu of the woof, fair Liaa flings 
The flying Bhuttlo through the dancing stringi ; 
Inlayi the braider' d weft with flowery dyea. 
Quick beat tha raeda, the pedals &11 and rise ; 70 
fflonr from the beam the lengths of warp un- 

And dance and nod the massy weights behind. 
Taught by her labours, from the fertile soil 
Immortal Isis clothed tbe banks of Nile; 
And feir Arachne with her rival loom 
Found undeserred a melancholy doom. — 
Jfce sistat^rympha with dewy fingers twine 
Tbe beamy flax, and stretch the fibre-line ; 
Quick eddying threads from rapid spindlea 

Or whirl with beating foot the dizzy wheel. BO 
^ChanD*d round the busy fair ^ve shepherds 

press. 
Praise the nice teiture of their snowy dreaa. 
Admire tbe artists, and the art approve. 
And tell wlthhoney'd words tbe tale of love- 
So now, where Dem 



Far lliee ike Sear. 1. 60. TiW jam bracbia 
contrahlt ardens Scorplus. Vlt^. Ceorg. 1. 1. S4. 
A new sur speared In Cassiope's chau' in IfiTS. 
Herschel's Construction of the Heavens. PhiL 
Trans. V. 75. p. SBe. 

Zmuiji. 1. 67. Flax. Five males and five fe- 
males. It was first found on the banks of the 
ir Portugal fla». 



ning s> 



n Curcuma. 
iving ; 1 



kind before that time were clothed with the 
akins of animals. The fable of Aiachue was to 
compliment this new art of spinning and weav- 
ing, supposed to surpass in fineneu the web of 

Gossypia. 1.87. Gossypium. The cottonplant. 

On tbe river Derwent, near Matlodi, in Derby- 

. ihlre. Sir Richard Arkwright has erected his 
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His ponderous oars to slender spindles ttims. 
And pours o'er massy wheels hi) foamy umi ; 
With playful chomis her hoary lover wins, 91 
And wields his trident,— .while tbe Monarch 

■pins. 
—First with nice eye emerging Naiads cull 
From leathery pods the vt^elabla wool ; 
With wiry teeth revohing cardi release 
The tangled knots, and smooth the raveli'd 

Next move* the iron hand with fingers One, 
Combs tbe wide cord, and forms tba eternal 

line; 

Slow, with soft lips, the tuAofinj can acquires 
Hie tender tkelDS, and irraps In rising spires; 
With qnicken'd pace mceeuax nlUrt move, 101 
And these retain, and those extend tbe roie,- 
Tben fly the spoils, the rapid sxles glow. 
And slowly drcumvolvea the l^wurlng wheel 

below. 



women, it is then carded hj cyHndnaJ cords t 
wbich move sgaiust each other, with different 
velocities. It Is taken from these by an iron 
hand nr r^mb, wbich has a motion similar to 
that of scratching, and takes the wool off Ibe 
cards longitudinally in respect to tbe fibres or 
staple, producing a continued line loosely coher- 
ing, called the roue or ratnng. This rove, yet 



trlfugal force io spiral lines widiin it, being yet 
too tender for tbe spindle. It Is then passed 
between (bio pairt of ralleri; tba second pair 



The great fertility of the cotton-plant in these 
fine flexile threads, while tbosa Irom flax, hemp, 
and nettles, oc from the bark of the mulberry- 



ily greatly abbreviatt 

plified the lubour and art of cording and spinning 
the cotton- wool, but performs both these circum- 
stances better than can be done by hand, it Is 
Cobable that theclotbing of this small seed will 
come the priucipaJ clothing of msnkind ; 
though anim^ wool and silk may be preferable 
in cddar climates, as they ara more imperfect 
conductors of heat, and are thence a warmer 
clothing. 

Emerging NmadM. L 93. 
EftED circum Milesis vellers aympba 

"^* ' ' " Vir.Georg.^'lV. 334. 

Ci/peral, Fmitfna. 1. 106. Three males, ona 

female. Tbeleof of thisplantwae first used for 
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^The itoried pynibid, the lanrel'd biut, 
The trophied arch had emmbled into dust ; 
The tacred <ymboi, and the epic song, 
(Unknown the character, forgot the tongue,) 110 
With each unconquer'd chief, or sainted maid, 
Sunk undistinguished in obliyion*s shade. 
Sad o'er the scatter'd ruins Genius sigh'd. 
And infant Arts but leam'd to lisp and died. 
Till to astonished realms Papyra taught 
To paint in mystic colours sound and thought. 
With wisdom's roice to print the page sublime, 
And mark in adamant the steps of time. 
m^Three favour'd youths her soft attention share, 
The fond disciples of the studious Fair, 120 

Hear her sweet voice, the golden process prove ; 
Gaze, 88 they learn ; and, as they listen, love. 
The first from Alpha to Omega joins 
The letter'd tribes along the level lines ; 
Weighs with nice ear the vowel, liquid, surd* 
And breaks in syllables the volant word. 
Then forms the next upon the marshal'd plain 
In deepening ranks his dexterous cypher-train ; 
And counts, as wheel the decimating bands. 
The dews of ^gypt, or Arabia's sands. ISO 
And then the third on four concordant lines 
Prints the lofie crotchet, and the quaver joins ; 
Mai'kfl the gay trill, the solemn pause in- 
scribes. 
And parts with bars the undulating tribes. 



paper, whence the word paper ; and leaf, or foli- 
um, for a fold of a boqk. Afterwards the bark 
of a species of mulberry was used ; whence libor 
signines a book, and the hark of a tree. Before 
the invention of letters mankind may be said to 
have been perpetually in their infancy, as the 
arts of one age or country generally <ued with 
their inventors. Whence arose the policy, 
which still continues in Hindostan, of oblising 
the son to practise the profession of his father. 
After the discovery of letters, the facts of Astro- 
nomy and Chemistry became recorded in writ- 
ten language, though the ancient hieroglyphic 
characters tor the planets and metals continue in 
use at this day. The antiquity of the invention 
of music, of astronomical observations, and the 
manufacture of gold and iron, are recorded in 
Scripture. 

About twenty letters, ten cyphers, and seven 
crotchets, represent by their numerous combin- 
ations all our ideas and sensations ! the musical 
characters are probably arrived at their perfec- 
tion, unless emphasis, and tone, and swell, could 
be expressed, as well as note and time. Charles 
the Twelfth, of Sweden, had a design to have 
introduced a numeration by squares, instead of 
by decimation, which might have served the 
purposes of philosopiiy better than the present 
mode, which is said to be of Arabic invention. 
The alphabet is yet in a very imperfect state ; 
]>erhaps seventeen letters coi]Jd express all the 
simple sounds in the European languages. In 
China they have not yet learned to divide their 
words into syllables, and are thence necessitated 
to employ many thousand characters ; it is 
said {ibove eighty thousand. It is to be wished, 
in this ingenious age, that the European nations 
Would accord to reforai o«r alphabet. 



[Cato II. 

Pleased round her cane- wove throne, the ap- 
plauding crowd 
Clapp'd their rude hands, their swarthy fere- 
heads bow'd ; 
With loud acclaim " a present God !" they cried, 
" A present God !" rebellowing shores repliei. 
Then peal'd at intervals with mingled swell 
The echoing harp, shrill clarion, honi, and 
sheU ; 140 

While Bards ecstatic, bending o'er the lyre. 
Struck deeper chords, and wing'd the 8ong 

with fire. 
Then mark'd astronomers with keener eyes 
The moon's refulgent journey through the skies; 
Watch'd the swift comets urge their blazing cars. 
And weigh 'd the sun with his revolving stars. 
High raised the chemists their hermetic wands, 
(And changing forms obey'd their waving 

hands,) 
Her treasured gold from earth's deep chambers 

tore. 
Or fiised and harden'd her chalybeate ore. 150 
All with bent knee fix>m fair Papyra claim 
Wove by her hands the wreath of deathless fame. 
—Exulting Genius crown'd his darling child. 
The young Arts clasp'4 her knees, and Virtue 
smiled. 

So now Delany forms her mimic bowers. 
Her paper foliage, and her silken flowers ; 
Her virgin train the tender scissars ply. 
Vein the green leaf, the purple petal dye : 
Round wiry stems the flaxen tendril bends. 
Moss creeps below, and waxen fruit impends. 160 
Cold Winter views amid his realms of snow 
Delany's vegetable statues blow ; 
Smooths his stern brow, delays his hoary wing. 
And eyes with wonder all the blooms of spring. 

So now Delatiff. 1. 155. Mrs. Delany has 
finished nine hundred and seventy accurate and 
elegant representations of different vegetables 
with the parts of their flowers, fructification, &c. 
according with the classification of Linneus, in 
what she terms paper mosaic. She b^an this 
work at the a^e of 74^ when her sight would no 
longer serve her to paint, in which she much 
excelled : between her age of 74 and 82, at which 
time her eyes quite failed her, she executed the 
curious hortus siccus above mentioned, which I 
suppose contains a greater number of plants than 
WCTe ever before drawn from the life by any one 
person. Her method consisted in placing the 
leaves of each plant with the petals, and sll the 
other parts of the flowers on coloured paper, 
and cutting them with scissars accurately to the 
natural size and form, and then pasting them on 
a dark ground ; the effect of which is wonder- 
ful, ana their accuracy less liable to fallacy than 
drawings. She is at this time (1788) in her 89th 
year, with all the powers of a fine understanding 
still unimpaired, lam informed another very in- 
genious lady, Mrs. North, is constructing a 
similar hortus siccus, or paper-garden; which 
she executes on a ground of veUum with such 
elegant taste and scientific accuracy^ that it can- 
not fail to become a work of inestimaUe value. 
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The gentle Lapeana» Nyinphsea fair, 
An<d bright Calendula with golden hair, 
Watch with nice eye the earth's diurnal way, 
Marking her solar and sidereal day, 
Her slow mutation, and her varying clime 169 
And trace with mimic art the march of Time ; 
Round his light foot a magic chain they flin^. 
And count the quick yibrations of his wing— ^ 
Fii*st in its bi*azen cell reluctant roll*d 
Bends the dark spring in many a steely fold. 
On spiral brass is stretch'd the wiry thong. 
Tooth urges tooth, and wheel drives wheel 

along ; 
In diamond-eyes the polish'd axles flow. 
Smooth slides the hand, the balance pants 

below. 
Round the white circlet in relievo bold 
A Serpent twines his scaly length in gold ; 180 
And brightly pencil'd on the enamel'd sphere 
Live the fair trophies of the passing year. 
—Here Timers huge fingers grasp his giant mace. 
And dash pi*oud Superstition from her base ; 



Lapsana, NymphcBu alba. Calendula. 1. 165. 
And many other flowers close and open their pe- 
tals at certain hours of the day ; and thus consti- 
tute what Linneus calls the Horologe, or watch 
of Flora. He enumerates A6 flowers, which 
possess this kind of sensibility. I shall mention 
a few of them with their respective hours of 
rising and setting, as Linneus terms them. He 
divides them into meteoric flowers, which less 
accui*ately observe the hour of unfolding, but are 
expanded sooner or later, according to the cloudi- 
ness, moisture, or pressure of the atmosphere. 
2d. Tropical flowers opeu in the morning, and 
close before evening every day ; but the hour of 
the expanding becomes earlier or later, as the 
length of the day increases or decreases. Sdly. 
JEquinocHal flowers, which open at a certain and 
exact hour of the day, and for the most part 
close at another determinate hour. 

Hence the horologe or watch of Flora is formed 
from numerous plants, of which the following 
are those most common in this country. Leon- 
todon taraxacum, dandelion, opens at &— 6, 
closes at 8—9. Hieracium piloselle, mouse-ear 
hawkweed, opens at 8, closes at 2, Sonchus 
Iffivis, smooth sowthistle, at 5 and at 11—12. 
I^actuca sativa, cultivated lettice, at 7 and 10. 
Tragopogon luteum, yellow goatsbeard, at S — 5 
and at 9—10. Lapsana, nipplewort, at 5—6 and 
at 10—1. Nymphiea alba, white water lily, at 
7 and 5. Fapaver nudicaule, naked poppy, at 
6 and at 7. Hemerocallis fulva, tawny day- 
lily, at 5 and at 7—8. Convolvulus, at 5—6. 
Malva, mallow, at 9 — 10 and at 1. Arenaria 
purpurea, purple sandwort, fit 9 — 10 and at 2—3. 
Anagallis, pimpernel, at 7-^. Portulaca hor- 
tensis, garden purslain, at 9^10, and at 11^12. 
Dianthus probfer, proliferous pink, at 8 and at 
I. Cichoreum, succory, at 4—5. H^pochce- 
ris, at 6 — 7, and at 4 — 5. Crepis, at 4—5, and 
at 10—11. Picris, at 4—^, and at 12. Calen- 
dula field, at 9, and at 3. Calendula African, at 
7, and at S— 4. 

As these obsei*vations were probably made in 
the botanic gardens at Upsal, tney must require 
farther attention to suit them to our climate. 
Sec Stillingfleet'a Calendar of Flora. 
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Rend her 8tT<mg towers and gorg^out hnes, and 

shed 
The crumbling fragments round her guilty head. 
There the gay Hours, whom wreaths of roses deck. 
Lead their young trains amid the cumbrous 

wreck. 
And, slowly purpling o*er the mighty waste. 
Plant the fair grovrths of science and of taste. 
While each light Moment, as it dances by 191 
With feathery foot and pleasure-twinkling eye. 
Feeds from its baby-hand, with many a kiss. 
The callow nestlings of domestic bliss. 

As yon gay clouds, which canopy the skies, 
Change their thin forms, and losetheir lucid dyca; 
So the soft bloom of beauty's vernal charms 
Fades in our eyes, and withers in our arms. 
—Bright as the silvery plume, or pearly shell, , 
The snow-white rose, or lily's virgin bell, 200 
The fair Helleboras attractive shone, 
Warm'd every sage, and every shepherd won.— 
Round the gay sisters press the enamour d bands. 
And seek with soft solicitude their hands. 
— Erewhile how changed ! — in dim suffusion lies 
The glance divine, that lighten'd in their eyes ; 
Cold are those lips, where smiles seductive hung. 
And the weak accents linger on their tongue ; 
Each roseate feature fades to livid green— 
— Disgust with face averted shuts the scene. 210 

So from his goi^eous throne, which awed the 

world. 
The mighty monarch of Assyria hurl'd, 
Sojoum'd with brutes beneath the midnight 

storm. 
Changed by avenging Heaven in mind and form. 
— Prone to the earth he bends his brow superb,' 
Crops the young floret and the bladed herb ; 
Lolls his red tongue, and from the reedy side 
Of slow Euphrates laps the muddy tide. 
Long eagle plumes his arching neck invest. 
Steal round his arms, and clasp his sharpen *d 

breast; 220 

Dark brinded hairs, in bristling ranks, behind. 
Rise o'er his back, and rustle in the wind ; 
Clothe his lank 8ides,his shrivel'd limbs surround. 
And human hands with talons print the ground. 
Silent in shining troops the courtier-throng 
Pursue their monarch, as he crawls along ; 

Helleborus. 1. 201. Many males, many fe- 
males. The helleborus niger, or Christmas rose, 
has a large beauti/ul white flower, adorned with 
a circle of tubular two lipped nectai'ies. After 
impregnation the flower undei^oes a remarkable 
change, the nectaries drop o^ but the white 
corol remains, and gradually becomes quite greei^. 
This curious metamorphose of the corol, when 
the nectaries fall ofi^, seems to show that the 
white juices of the corol were before carried to 
the nectaries, for the purpose of producing 
honey ; because when these nectaries tall off, no 
more of the white juice is secreted in the corol, 
but it becomes green, and degenerates into a 
calyx. See note on Lonlcera. The nectai-y of 
the ti'opaeolum, garden nasturtion, is a coloui'cd 
horn growing from the calyx. 
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E'en bMufty pleads in rain with tmilei and 

tears. 
Nor flattery's self can pierce his pendant ears. 

Two sister-njmphs to Gang^* flowery brinlc 
Bend their light steps, the lucid water drinlc, 220 
Wind through the dewy rice, and nodding canes, 
(As eight blacic eunuchs guard«the sacred plaius), 
With playful malice watch the scaly brood, 
And shower the inebriate berries on the flood.^ 
Stay in your crjrstal chambers, silver tribes ! 
Turn your bright eyes, and shun the dangerous 

bribes; 
The tramell*d net with less destruction sweeps 
Tour curling shallows, and your azure deeps ; 
With less deceit, the gilded fly beneath, 2S9 
Lurks the fell hook unseen,— to taste is death ! 
^Dim your slow eyes, and dull your pearly 

coat. 
Drunk on the waves your languid forms shaU 

float. 
On useless fins in giddy circles play. 
And herons and otters seize you for their prey.— 

80, when the saint from Padua*s graceless 
land 
In silent anguish sought the barren strand. 
High on the shattered beech sublime he stood, 
Still'd with his waving arm the babbling flood ; 
'* Toman's dull ear,** he cried, ** I call in vain, 
Hear me, ye scaly tenants of the main !"— 250 
Misshapen seals approach in circling flocks. 
In dusky mail the tortoise climbs the rocks, 
Torpedoes, sharks, rays, porpus, dolphins, pour 
Their twinkling squadrons round the glittering 

shore ; 
With tangled flns, behind, huge phocse glide. 
And whales and grampi swell the distant tide. 
Then kneel*d the hoary seer, to Heaven ad- 
dress* d 
His flery eyes, and smote his sounding breast ; 
'* Bless ye the Lord,'* with thundering voice he 

cried, 
'< Bless ye the Lord !'* the bending shores re- 
plied; 260 
The winds and waters caught the sacred word, 
And mingling echoes shouted " Bless the Lord !*' 
The listening shoals the quick contagion feel. 
Pant on the floods, inebriate with their zeal. 
Ope their wide jaws, and bow their slimy 

heads. 
And dash with frantic fins their foamy beds. 



Two iister-ni^phs, 1. 229. Menispermum, 
ootculus. Indian berry. Two houses, twelve 
males. In the female flower there are two 
styles and eight filaments without anthers on 
their summits; which are csdled by Linneus 
eunuchs. See the note on Curcuma. The beiTy 
intoxicates fish. Saint Anthony of Padua, when 
the people refused to hear him, preached to the 
fish, and converted them. Addison's Travels in 
Italy. 



Sofa'd on silk, amid her charm-biiiltt»wefs, 
Her meads of asphodel, and amaranth bowfra. 
Where sleep and silence guard the wott abodes. 
In sullen apathy Papaver nods. 270 

Faint o'er her couch in scintillating streams 
Pass the thin forms of fiuicy and of dreams ; 
Froze by inchantment on the velvet ground. 
Fair youths and beauteous ladies glitter round; 
On crystal pedestals they seem to sigh. 
Bend the meek knee, and lift the imploring eye. 
^And now the sorceress bares her shrivel'd 

hand, 
And circles thrice in idr her ebon wand ; 
Flush'd with new life descending statues talk. 
The pliant marble softening aa they walk ; 280 
With deeper sobs reviving lovers breathe, . 
Fair bosoms rise, and soft hearts pant beneath ; 
With warmer lips relenting damsels speak. 
And kindling blushes tinge the Parian cheek ; 
To viewless lutes aerial voices sing. 
And hovering loves are heard on rustling wing. 
—She waves her wand again!— fresh horrors 

seize [freeze ; 

Their stiffening limbs, their vital currents 
By each cold nymph her marble lover lies. 
And iron slumbers seal their glassy eyes. 290 
So with his dread Caduceus Hermes led 
From the dark regions of the imprison'd dead. 
Or drove in silent shoals the lingering train 
To night*s dull shore, and Pluto*8 dreary reign. 

So with her waving pencil Crewe commands 
The realms of taste, and fancy*s fkirj lands ; 
Calls up with magic voice the shapes, that 

sl^ep 
In earth*8 dark bosom or unfiEtthom*d deep ; 
That shrined in air on viewless wings aspire. 
Or blazing bathe in elemental fire. SOO 

As with nice touch her plastic hand she moves. 
Rise the fine forms of beauties, graces, loves ; 
Kneel to the fair inchantress, smile or sigh. 
And fade or flourish, as she turns her eye. 



Poppy. Many males, many 
its of^this class are almost all 



Panaver, 1. 270. 
females. The plants 
of them poisonous ; the finest opium is procured 
by wounding the heads of large. poppies with a 
three-edged knife, and tying muscle-shells to 
them to catch the drops. In small quantities it 
exhilarates the mind, raises the passions, and in- 
vigorates the body : in large ones it is succeeded 
by intoxication, languor, stupor, and death. It 
is customary in India for a messenger to travel 
above a hundred miles vnthout rest or food, ex- 
cept an appropriated bit of opium for himself, 
and a larger one for his horse at certain stages. 
The emaciated and decrepid appearance, with 
the ridiculous and idiotic gestures, of the opium- 
eaters in Constantinople is well described m the 
Memoirs of Baron de Tott. 

So with her waving pencil, 1. 295. Alluding; to 
the many beautifiil paintings by Miss Emma 
Crewe, to whom the author is indebted for the 
very elegant frontispiece, where Flora, at play 
with Cupid, is loading him with garden-tools. 



Canto II.] ItOVSS OP 

Fiur Cista, rival of the rosy dawn, 
Caird ho* light choir, and trod the dewy lawn; 
Haird with rude melody the new-bom May, 
As cradled yet in April's lap she lay. 



I. 



" Bom in yon blaze of orient sky, 

Sweet May ! thy radiant form unfold, 310 
Unclose thy. blue vofaiptuous eye, 

And wave thy shadowy locks of gold. 

II. 

For thee the fragrant zephyrs blow. 
For thee descends the sunny shower ; 

The rills in softer murmurs flow, 
And brighter blossoms gem the bower. 

III. 

Light Graces dress*d in flowery wreaths. 
And tiptoe Joys their hands combine ; 

And Love his sweet contagion breathes. 
And laughing dances round thy shrine. S20 

IV. 

Warm with new life the glittering throngs 
On quivering fin and rustling wing 

Delighted join their votive songs. 
And hail thee. Goddess of the Spring," 

0*er the green brinks of Severn's oozy bed. 
In changeful rings, her sprightly troops she led ; 
Fan tripp'd before, where Eudness shades the 

mead. 
And blew with glowing lips his sevenfold reed ; 



Cistus ItAdamferus. 1. 906. Many males, one 
female. The petals of this beautiful and fra- 
grant shrub, as wdl as of the CEnothera, tree- 
primrose, and others, continue expanded but a 
few hours, falling off about noon, or soon after, 
in hot weather. The most beautiful flowers of 
the Cactus grandiflorus (see Cerea) are of 
equally short duration, but nave their existence 
in the night. And the flowers of the Hibiscus 
trionum are said to continue but a single hour. 
The courtship between the males and females in 
these flowers might be easily watched ; the males 
are said to approach and recede from the females 
alternately. The flowers of the Hibiscus sinensis, 
mutable rose, live in the West Indies, their na- 
tive climate, but one day ; but have this remark- 
able property, they are white at their first ex- 
pansion, then change to deep red, and become 
purple as they decay. 

The gum or resin of this fragrant vegetable is 
collected from extensive underwoods of it in the 
East by a singular contrivance. Long leathern 
thongs are tied to poles and cords, and drawn 
over the tops of these shrubs about noon ; which 
thus collect the dust of the anthers, which ad- 
heres to the leather, and is occasionally scraped 
off. Thus in some d^^ee is the manner imi- 
tated, in which the bee collects on his thighs and 
legs the same material for the constnicti<Hi. of 
hu combs. 



TH£ PXaANTS. 159 

Emerging Naiads awell'd the jocund strain, S2f 
And aped with mimic step the dancing train.-* 
" I faint, 1 fall ["-—atnoon the beauty cried, 
" Weep to'er my tomb, ye nymphs !***Hmd sunk 

and died. 
— Thus, when white Winter o'er the shivering 

dime 
Drives the still snow, or showers the silver rime; 
As the lone shepherd o'er the dazzling rocks 
Prints his steep step, and guides his vagrant 

flocks; 
Views the green holly veil'd in net-work nice, 
Her vermil clusters twinkling in the ice ; 
Admires the lucid vales, and slumbering flood, 
Suspended cataracts, and crystal woods, S40 
Transparent towns, with seas of milk between. 
And eyes with transport the refulgent scene : - 
If breaks the sunshine o'er the spangled trees, 
Or flits on tepid wing the western breeze. 
In liquid dews descends the transient glare. 
And all the glittering pageant melts in air. 

Where Andes hides his doudp-wreath'd crest in 

snow. 
And roots his base on burning sands below ; 
Cinchona, fairest of Peruvian maids. 
To health's bright goddess in the breezy glades 
On Quito's temperate plain an altar rear'd, S51 
Trill'd the loud hynm, the solemn prayer pre* 

ferr'd: 
Each balmy bud she culled, and honey'd flower. 
And hung with fragrant wreaths the sacred 

bower; 
Each pearly sea she search'd, and sparkling mine. 
And plied their treasures on the gorgeous shrine ; 
Her suppliant voice for sickening Loxa raised. 
Sweet breathed the gale, and bright the censor 

blazed. 
" —Divine Hygeia ! on thy votaries bend 
Thy angel- looks, oh, hear us, and defend ! 960 
While streaming o'er the night with baleful 

glare 
The star of Autumn rays his nxisty hair ; 
Fierce from his fens the giant Ague springs. 
And wrapp'd in fogs descends on vampire wings; 
Before, with shuddering limbs, cold Tremor 

reels. 
And Fever's burning nostril dogs his heels ; 
Loud daps the grinning fiend his iron hands. 
Stamps with black hoof, and shouts along the 

lands; 



Sevenfold reed. 1. 928. The sevenfold reed, 
with vvmch Pan is frequently described, seems 
to indicate that he was the inventor of the mu- 
sic^ gamut. . . 

Cinchona, 1. 949. Peruvian bark-tree. Five 
males, and one female. Several of these trees 
were felled for other purposes into a lake, when 
an epidemic fever or a very mortal kind pre- 
vailed at Loxa in Pern, and the woodmen, acci- 
dentally drinking the water, were cured ; and 
thus were discovered the virtues of this famous 
drug. 
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Withers thedsmask cheek, nnnenret the strong, 
Aod drires with soorpion-lash the slirieldng 
throng. S70 

Oh, goddess I on thy Icneding Totarievbesd 
Thy angeUloolu, oh, hear us, and defend !*' 
— Hygeia, leaning from the blessed abodes, 
The crystal mansions of the immortal gods. 
Saw the sad nymph ujdift her dewy eyes. 
Spread her wUte arms, and breathe her fenrid 

sigh; 
Call*d to her fair associates, Youth and Joy, 
And shot all radiant through the glittering sky ; 
Loose wared behind her golden train of hair, 
Her sai^hire mantle swam diffused in air. 960 
O'er the grey matted moss, and pansied sod. 
With step sublime the glowing goddess trod. 
Gilt with her beamy eye the conscious shade. 
And with her smDe celestial bless'd the maid. 
« Come to my arms, with seraph voice Ittie 

cries. 
Thy vows are heard, bcnigiAnt nymph ! arise ; 
Where yon aspiring trunka fantastic wreath 
Their mingled mots, and drink the rill beneath. 
Yield to the biting axe thy sacred wood. 
And strew the bitter foliage oq^ tke flood. " 890 
In silent homage bow*d the blushing maid,— 
Fhe youths athletic hasten to her aid, 
0*er the scar*d hills re-eehaing strokes resound. 
And headlong forests thopider on the ground. 
Round the dark rooto, rent bark, and shattered 

boughs, 
Ttaim ocherous beds the swelling fountain flows ; 
With streams austere its winding margin laves, 
And pours from vale to vale its dusky waves. 
-*Asthe pale squadrons, bending o'er the brink. 
View with a sigh their alter'd forms, and drink; 
Slow-ebbing life with refluent crimson breaks 
O'er their wan lips, and paints their haggard 
cheeks : 403 

Through each fine nerve rekindling transports 
dart, [heart. 

Light the quick eye, and swell the exulting 
•—Thus Israel's heaven-taught chief o'er track- 
less sands 
Led to the sultry rock his murmuring bands. 
Bright o'er his brows the forky radiance blazed. 
And high in air the rod divine he raised.^ 
Wide yawns the diff ! — amid the thirsty throng 
Rush the redundant waves, and shine along ; 
With gourds, and shells, and helmets, press 
the bands, 41 1 

Ope their parch'd lips, and spread their eager 
hands, • fshower. 

Snatch their pale infants to the exuberant 
Kneel on the shatter'd rock, and bless the Al- 
mighty Power. 

Bolster'd with down, amid a thousand wants. 
Pale dropsy rears liis bleated form, and pants ; 
«* Quench me, ye cod pellucid rills !" he cries, 
Wet% his paixh'd tongue, and toOb his hoUow 
eyes. 



{Cknto li. 

So bends tormented Tantalus todrink. 
While from his lips tha nefloent wateitfMurink ; 
Again the rising stream his bosom laves, 4S1 
And thirst oonsmnes him, 'mid duMBiflnent 
waves. 

—Divine Hygeia, from the bending sky 
Descending, listens to his piercing cry ; 
Assumes bright Digitalis* dress and air. 
Her ruby cheek, white n A, and raven hair ; 
Four youths protect hit finom the circling throngs 
And like the nymph the goddess steps along.— 
O'er him she waves her serpent- wreathed wand. 
Cheers with her voice, and raises with her hand. 
Warms with rekindling Uoom his visage wan. 
And charms the shanelesa moniler into man. 4;S8 

So when contagion with mephitic breafli 

And wither'd famine urged the work of death ; 

Marseilles' good Bishop, London's gen^ous 

Mayor, [prayer. 

With food and faith, with medicine and with 



Digitalis. 1. 425. Of the class twopowers. 
Four males, one female. Foxglove. The effect 
of this plant in that Idnd of dropsy, which is 
termed anasarca, where the I^s and thighs are 
much swelled, attended with great difficmlty of 
breatliing, is truly astonishing. In the ascites 
accompanied with anasarca of people past the 
meridian of life, it will also sometimes succeed. 
The method of administering it requires some 
caution, as it is liable, in greater doses, to induce 
very violent and debilitating sickness, which con- 
tinues one or two days, during which time the 
dropsical collection, however, disappears. One 
large spoonful, or half an ounce, of tne following 
decoction, given twice a day, wiU generally suc- 
ceed in a few days. But in more robust people, 
one large spoonful evary two hours, till four 
spoonfms are taken, drtul sicknatff'oecurs, will 
evacuate the dropsical swellings with greater 
certainty, but is liable to operme more violently. 
Boil four ounces of the fresh leaves of purple 
foxglove (which leaves maybe had at all seasons 
of the ye«f ) from two pints of water to twelve 
ounces; add to the stndned liquor, while yet 
warm, three ounces of rectified spirit of wine. 
A theory of ittie effects of this medicine, with 
many successful cases, may be seen in a pamph- 
let, oilled, '' Experiments on Mucilaudnous and 
Purulent Matter," published by Dr. Darwin, in 
1780. 

Marseilles* good Bishop, 1. 435. In the year 
17S0 and ITSS, the plague made dreadful havock 
at Marseilles ; at wnicn time the Bishop was in- 
defatigable in the execution of his,pastoral office, 
visiting, relieving, encouraging, and absolving 
the 8i<^ with extreme tenderness ; and though 

Serpetually exposed to the infection, like Sir 
olm Lawrencb, mentioned bdow, they both are 
said to have escaped the disease. 
London* 8 generous Mai/or. 1. 4S5. During the 

freat plague at London in the year 1665, Sir 
ohn Lawrence, the then Lord Mayor, contin- 
ued the whole time in the city ; heard complaints 
and redressed them ; enforced the wisest regula- 
tions then known, and saw them executed. The 
day after the disease was known with certainty 
to be the plague, above 40,000 servants were dis- 
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Raised the weak head, and stay'd the parting 

^^ SI 

Or with new life relamea the swimming eye. — 

•i^And i^w, Philanthropy ! thy rays divine 

Dart round the globe from Zembla to the Line ; 

O'er each dark prison plays the cheering light, 

Like northern lustres o'er the yault of ni^ht.** 

From realm to realm, with cross or crescent 

crown'd, 443 

Where'er mankind aill misery are found, 
0*er burning sands, deep^ waves, or wilds of 

snow. 
Thy Howard journeying seeks the house of wo. 
Down many a winding step to dungeons dank, 
VThere ai^^uish wafls aloud, and fetters dank ; 
To caves bestrevr'd with many a mouldering 

bone, ' 4|» ' 

And .o4l8, whose echoes only learn to groan ; 450 
Where no kind bars a whispering friend disclose. 
No sunbeam enters, and no zephyr blows. 
He treads, inemulous of fame or wealth. 
Profuse of toil, and prodigal of health, 
With Boh assuasive eloquence expands 
Power's rigid heart, and opes his clenching 

hands; 
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Leads stem-eyed Justice to the dark domidus, 



missed, and turned into the streets to perish, for 
no one would receive them into their houses ; 
and the villages near London drove them away 
with pitch-forks and fire-arms. Sir John Law- 
rence supported them all, as well as the needy 
who were side, at first by expending his own 
fortune, till subscriptions could be solicited and 
received from all parts of the nation. Journal 
tfthe I^gue-year, 



If not to sever, to relax the chains ; 
Or guides awaken'd Mercy through the gloom. 
And shiQlVB the prison, sister to the tomb !^ 460 
Gives to her babes the self-devoted wife. 
To her fond husband liberty and life !— • 
^Tha 8pirit»of the good, who bend from high 
Wide o'er these earthly scenes their partial eye, 
^Wlien first, array'd in Virtue's purest robe, 
They saw her Howard traversing the globe. 
Saw round his brows her sun-like glory blaze 
In arrowy circles of unwearied rays ; 
Mistook a mortal for an angd-guest, 469 

And ask'd what seraph-foot the earth imprest. 
^--Onward he moves I^Dlsease and Daath 

retire, 
And murmuring Demons hate him, pnd ad^ 

mire. 

^ere paused the Goddess — on Hygeia's shrine 
Obsequious Gnonml repose the lyre divine ; 
Descending Sylphs relax the trembling sti'ings. 
And catch the rain-^rops on their shadowy 

wings. ^ 

— And now h« vaa^ modest Naiad fills 
With liquid crystal from her pebbly rills ; 
Piles the dry cedar round her silver urn, 
(Bright climbs the Maze, the crackling faggots 
bum,) 480 

Culls the green herb 4fiChina's envy'd bowers, 
In gaudy cups the streaming treasure pours ; 
And, sweetly smiling, on her bended knee 
Presents the fragrant quintessence of Tea. 
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INTERLUDE II. 



JSkotaetfer. Thc moniten of your Botanic 
Gartlcu are as sorprbing as the bulls with brazen 
fieet, and the flre-breathing dragons, which 
guarded the Hesperian fruit ; yet are they not 
disgusting, nor mischievous : and in the maaner 
you haye chained them together in your exhibi- 
tion, they succeed each otlier amusingly enough, 
like prints of the London Cries, wrapped upon 
rollers, with a glass before them. In this ai 
least they resemble the monsters in Ovid*s Me- 
tamorphoses; but your shnileii I suppose, are 
Homeric? 

Poet, The great bard well understood how to 
aaake use of this kind of orttament in epic poetry. 
He brings his valiant hiroes into the field with 
much parade, and sets tlMm a fighting with great 
fury; and then, after a few thrusts and parries, 
he introduces a long string of similes. During 
this the battle is supposed to continue : and thus 
the time necessary for the action is gained in our 
imaginations ; and a degree of probability pro- 
duced, which contributes to the temporary de- 
ception or reverie of the reader. 

But the similes of Homer have another agree- 
able characteristic ; they do not quadrate, or go 
upon all fours (as it is called), like the inore 
formal similes of some modem writers ; any one 
resembling feature seems to be with him a suffi- 
cient excuse for the introduction of this kind of 
digression ; he then proceeds to deliver some 
^preeable poetry on this new subject and thus 
converts every simile iiito ^a Icind of short 
episode. 

S. Then a simile should not very accuratdy 
resemble the subject ? 

P. No ; it would then become a philosophical 
KDtHogy, it would be ratiocination instead of 
poetry : it need only so far resemble the subject, 
as poetry Itself ought to rettmbllTgWlture. It 
should have so much sublimity, beauty, or nov- 
elty, as to interest the reader ; and should be ex- 
pressed In picturesque language, so as to bring 
the scenery before his eye; and should lastly 
bear so much veri-simQitude as not to awaken him 
ly the violence of improbability or incongruity. 



B, May not the reverie of the re a d e r be dis* 
sipated or disturi>ed by disagreeable images be- 
ing presented to his fhiagination, as well as by 
improbable or incongruous ones ? 

P. Certainly ; * he will endeavour to rouse him- 
self from a disagreeable reverie, as from, iht 
night-mare. And from this may be discovered 
the line of boundary between the tragic and the 
horrid ; which line, however, will veer a little 
this vray or that, according to the prevailing 
manners of the age or country, and the peculiar 
association of ideas, or idiosyncrasy of mind, of 
Individuals. For instance, if an artist should 
represent the death of an officer in battle, by 
showing a little blood on the bosom of his shirt, 
as if a bullet had there penetrated, the dying 
figure would affect the beholder with pity ; and 
if fortitude was at the same time expressed in 
his countenance, admiration would be added to 
our pity. On the contrary, if the artist should 
choose to represent his thigh as shot away by u 
cannon baU, and should exhibitth e bleeding flesli 
and shattered bone of ^e stump, the picture 
would introduce int^-our minds^ideas from a 
butcher*s shop, or a surgeon's operation room, 
and we should turn from it with disgust. So if 
characters were brought upon the stage with 
their limbs disjointed by tortiving instruments, 
and the floor covered with clotted blood and 
scattered brains, 'our theatric reverie would be 
destroyed by disgust, and we should leave the 
playhouse with detestation. 

The painters have been more guilty in this 
respect than the poets ; the cruelty of ApoUo in 
flaying Marsyas alive is a favourite subject with 
the ancient artists : and the tortures of expiring 
martyrs have disgraced the modem ones. It re- 
quires little genius to exhibit the muscles in con- 
vulsive action either by the pencil or the chisel, 
because the interstices are deep, and the lines 
strongly defined : but those tender gradations of 
muscular action, which constitute the graceful 
attitudes of the l>ody, are difficult to conceive or 
to execute, except by a master of nice dlsosm- 
ment and cultivated taste. 
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B. By what definition would you distinguish 
the Horrid from the Tragic ? 

P. I suppose the latter consists of distress at- 
tended with pity, which is said to be allied to 
Loye, the most agreeable of all our passions ; and 
the former in distress, accompanied with disgust, 
which is allied to Hate, and is one of our most 
disagreeable sensations. Hence, when horrid 
scenes of cruelty are represented in pictures, we 
wish to disbelieve their existence, and voluntari- 
ly exert ourselves to escape from the deception : 
whereas the bitter cup of true Tragedy is min- 
gled with some sweet consolatory drops, which 
endear our tears, and we continue to contem- 
plate the interesting delusion with a delight, 
which is not easy to explain. 

B* Has not this been explained by Lucretius, 
where he describes a shipwreck ; and says, the 
spectators receive pleasure firom feeling them- 
selves safe on land ? and by Akenside, in his 
beautiful poem on the Pleasures of Imagination, 
who ascribes it to our finding objects for the due 
exertion of our passions ? 

P. We must not confound our sensations at 
the contemplation of real misery with those, 
which we experience at the scenical representa- 
tions of tragedy. The spectators of a shipwreck 
may be attracted by the dignity and novelty of 
the object ; and from these may be said to re- 
ceive pleasure ; but not from the distress of the 
sufferers. An ingenious writer who has criticis- 
ed this dialogue in the English Review for Au- 
gust, 1789, adds, that one great source of our 
pleasure from scenical distress arises from our, 
at the same time, generally contemplating one 
of the noblest objects of nature, that of Virtue 
triumphant over difficulty and oppression, or 
supporting its votary under ever suffering : or 



where this does not occur, that our minds are 
relieved by the justice of some signal punish- 
ment awaiting the delinquent. But, besides 
this, at the exhibition of a good tragedy, we 
are not only amused by the dignity, and novelty, 
and beauty, of the objects before us; but, if 
any distressful circumstance occur too forcibly 
for our sensibility, we can voluntarily exert 
ourselves, and recollect, that the scenery is nol 
real : and thus not only the pain, which we had 
received from the apparent distress, is lessened, 
but a new source of pleasure is open to us, simi- 
lar to that which we frequently have felt on 
awaking from a distressful dream ; we are glad 
that it is not true. We are at the same time 
unwilling to relinquish the pleasure which we 
receive from the other interesting circumstances 
of the drama ; and on that account quickly per- 
mit ourselves to relapse into the delusion ; and 
thus alternately believe and disbelieve, almost 
every moment, the existence of the objects re|^re- 
sented before us. 

P. Have those two sovereigns of poetic land. 
Homer and Shakspeare, kept their woiks ei^ 
tirely free from the horrid ?— or even yourself in 
your third Canto ? 

P.. The descriptions of the mangled carcases 
of the companions of Ulysses, in the cave of Po- 
lypheme, is in this respect certainly objectiona- 
ble, as is well observed by Scaliger. And In 
the play of Titus Andronicus, if that was writ- 
ten by Shakspeare (which from its internal evi- 
dence I think very improbable,) there are many 
horrid and disgustful circumstances. The fol- 
lowing Canto is submitted to the candour of the 
critical reader, to whose opinion I shall submit 
in silence. 
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Avsaiit, ye Vulgar ! from her aaered frroTea 
With maniac step the Pythian Laura movei ; 
FuU of the god har labouring bosom sighs, 41 
Foam on her lips, and fory in her eyes. 
Strong writhe her limbs, her wild disherell'd 

hair 
Starts from her laurel- wreath, and swims in air. 
While twenty Priests the gorgeous shrine sur- 
round. 
Cinctured with ephods, and with garlands 

orown'd, 
Contoiding hosts and trembling nations wait, 
The firm immutable behests of Fate ; 
—She speaks in thunder from her gol4en throne 
With words unwiU*d, and wisdom not her own. 

So on his Nightmare through the evening f<^ 
Flits the squab Fiend o*er fen, and lake, and 
bog ; [pressed, 

Seeks some loy»>wilder'd maid with deep op- 
Alights, and grinning sits upon her breast. 
—Such as of late amid the murky sky 
Was mark*d by Fusdi's poetic eye ; 
Whose daring tints, with Shakspeare*s happiest 

grace. 
Gave to the airy phantom form and place- 
Back o*erher pillow sinks her blushing head. 
Her snow-white limbs hang helpless from the 
bed; 60 

While with quick sighs, and suffocative breath. 
Her interrupted heart-pulse swims in death. 
—•Then shrieks of captured towns, and widows* 
tears, [biers. 

Pale lovers, stretch*d upon their blood-stain*d 
The headlong precipice that thwarts her flight, 
The trackless desert, the cold starless night, 
AbA stem-eyed murderer with his knife be- 
hind, 
In dread succession agonize her mind. 
0*er her fair limbs convulsive tremors fleet. 
Start in her hands, and struggle in her feet ; 70 



Laureu L40. PrunusLauro^cerasus. Twenty 
siales, one female. The Pythian priestess is 
■upposed to have been made drunk with infu- 
sion of laurel-leaves when she delivered her cra- 
dles. The intoxication or inspiration is finely 
described by Virgil, JEn, L. vi. ^The distUled 
wat«: firom Ifiurel-leaves is, perhaps, the most 
aodden poison we are acquainted with in this 
country. I have seen about two spoonfuls of it 
destopoy a large pointer dog in less than ten min- 
utea. In a smaller dose it is said to produce in- 
jUndeiUion: on this account there is reason to 
jbdUeve it acts in the same manner as opium and 
tIihnis spirit; but that the dose is not so well 
suoertained. See note on Tremella. It is used 
in the ratifia of the distillers, by which some 
dram-drinkers have been suddenly killed. One 
nint of water, distilled from fourteen pounds of 
KMck cherry stones bruised, has the same dele- 
terious efl^ct, destroying as suddenly as laurel- 
urater. It is probable apricot-kernels, peach- 
loaves, wslnut-leaves, and whatever possesses 
^he kernel-flavour, may have similar quslities. 
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In vain to scream with quivering lips she tries. 
And strains in palsy*d lids her tremulous eyes ; 
In vain she wills to run, fly, swim, walk, creep; 
The Will presides not in the bower of Sleep. 
—On her fair bosom sits the Demon- Ape 
£rect, and balances his bloated shape ; 
IU>lls in their marble orbs his Gorgon eyes, 
And drinks with leathern ears her tender ories. 

Arm'd with her ivory beak, and talon-hands. 
Descending Fica dives into the sands ; 80 

Chamber'd in earth with cold oblivion lies ; 
Nor heeds, t/e sidtor-4ramf your amorous sighs ; 
Erewhile with renovated beauty blooms, 
Mounts into air, and moves her leafy plumes. 
—Where Hamps and Manifold, their cliffs 

among, 
Each in his flinty channel winds along; 
With lucid lines the dusky moor divides. 
Hurrying to intermix their sister tides. 



7%e WSt jjresuHes not. 1. 74. Sleep consists in 
the abolition of eSl voluntary power, both ovor 
our muscular motions and our ideas; for we 
neither walk nor reason in sleep. But at the 
same time, many of our muscular motions, and 
many of our ideas continue to be excited into 
action in consequence of internal irritations and 
of internal s e n s ati ons ; for the heart and arteries 
continue to beat, and we experience variety of 
passions, and even hunger and thirst in our 
dreams. Hence I conclude, that our nerves of 
sense are not torpid or inert during sleep ; but 
that they are only precluded from the percmtion 
of external olnects, by their external oi^gans being 
rendered unfit to transmit to them the i^pulsea 
of external bodies, during the suspension of the 
power of volition ; thus the eyelids are closed Hi 
sleep, and I suppose the tympanum of the ear !■ 
not stretched, because they are deprived of the 
Yoluntary exertions <^ the musdes appropriated 
to these purposes ; and it is probable somethii^ 
similar happ^is to the external apparatus of our 
other organs of sense, which may render them 
unfit for their office of jierception during sleep : 
for milk put into the mouths of sleeping babei 
occasions them to swallow and suck ; and, if the 
eyelid is a little opened in the day-light by the 
exerti<ms of disturbed sle^ the person dreams 
of being much dazzled. See first Interlude. 

When there arises in sleep a painful desire ta 
exert the voluntary motions, it is called the 
nightmare or incubus. When the sleep becomes 
so imperfect that some muscular motions obey 
this exertion of desire, people have walked abou^ 
and even performed some domestic ofllces fai 
sleep ; one of these sleep-walkers I have fine- 
quently seen : once she smelt of a tube-rose, and 
sung, and drank a dish of tea in this state ; hifr 
awiddng was always attended with prodigious 
surprise, and even fear ; this disease had daily 
periods, and seemed to be of the epileptic kind. 

Ficuilndica, 1.80. Indian Fig-tree. Of the 
class Polygamy. This lai^ tree rises vrith op- 
posite branches on all sides, with leng ^:ged 
lotves ; each brandh emits a slender flodle de- 
poiding appendage from its summit like a cord, 
whidi roots into Uie earth and rises again. Sloan. 
Hist, of Jamaica. Lin. Spec Plant. See 
Capri-ficua. 
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Where still their tilTer-boMm'd Nfmphs 

abhor, 89 

The blood-emear'd mansion of gigantic Thor,— 
—Erst, fires Tolcanic in the marble womb 
Of cloud-wrapp*d Wetton raised the massy 

dome; 
Rocks rear'd on rocks in huge disjointed piles 
Form the tall turrets, and the lengthen'd aisles ; 
Broad ponderous piers sustain the roof, and wide 
Branch the vast rainbow ribs from side to side. 
While from above descends in milky streams 
One scanty pencil of illusive beams, 
Suspended crags and gaping gulfs illumes, 99 
And gilds* the horrors of the deepened glooms. 
^Here oft the Naiads, as they chanced to stray 
Near the dread fane on Thor*s returning day. 
Saw from red altars streams of guiltless blood 
Stain their green reed-beds, and pollute their 

flood; 
Heard dying babes in wicker prisons wail. 
And shrieks of matrons thrill the affirighted gale ; 
While from dark caves infernal echoes mock. 
And fiends triumphant shout from every ro<^ ! 
— «Sb still the Nymphs emerging lift in air 
Their snow-white shoulders and their azure 

hair; 110 

SaQ with sweet grace the dimpling streams along. 
Listening the shepherd's or the miner's song; 



Gigantic Thor, 1. 90. Near the Tillage of 
Wetton, a mile or two above Dove- Dale, near 
Ashbum in Derbyshire, there is a spacious cav- 
ern about the middle of the ascent of the moun- 
tain, which stiU retains the name of Thor's 
house; below it is an extensive and romantic 
oonmion, where the rivers Hamps and Manifold 
dnk into the earth, and rise ae&in in Ham ear- 
dens, the seat of John Port, £sq. about three 
miles below. Where these rivers rise agsdn 
there are impressions resembling fish, which ap- 
pear to be 01 jasper bedded in umestone. Cal- 
careous spars, shells convert^ into a kind of^ 
agate, corallines in marble, ores of lead, copper, 
and zinc, and many strata of flint, or chert, and 
of toadstone, or lava, abound in this part of the 
country. The Druids are said to have offered 
human sacrifices inclosed in wicker idols to 
Thor. Thursday had its name from this Deity. 

The broken appearance of the surface of many 
parts of this country ; With the swallows, as 
they are called, or basons on some of the moun- 
tains, like volcanic craters, where the rain-water 
sinks into the earth ; and the numerous large 
stones, which seem to have been thrown over 
the land by. volcanic explosions ; as well as the 
great masses of toadstone or lava; evince the 
existence of violent earthquakes at some early 
period of the world. At this time the channels 
of these subterraneous rivers seem to have been 
formed, when a long tract of rocks were raised 
by the sea flowing in upon the central fires, and 
thus producing an irresistible explosion of steam ; 
and when these rocks again subsided, their parts 
did not exactly correspond, but left a long cavity 
arched over in this operation of nature. The 
cavities at Castleton and Buxton in Depbyshire 
seem to have had a similar origin, as well as this 
cavern, termed Thor's house. See Mr. White- 
hurst's and Dr. Hutton's theories of the Earth. [ 
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Bat when alhr they Tiew the giant-aurB^ 
On timorous fins they circle on the wave, 
With streaming eyes and throbbing hearts rMtO, 
Plunge their fair forms, and dive beneath tiM 

soiL— 
Closed round their heads reluctant eddies aink. 
And wider rings successive dash the brink.— 
Three thousand steps in sparry defts they stray. 
Or seek through sullen mines their gloomy way ; 
On beds of lava sleep in coral ceUs, ISl 

Or sigh o'er jasper iSsh, and agate shdls. 
Till, where famed Ilam leads his boiling floods 
Through flowery meadows and impending 

vroods 
Pleased with light spring they leave the dreary 

night. 
And 'mid circumfluent suites rise to light ; 
Shake their bright locks, the widening vale pur- 
sue, [dew ; 
Their sea-green mantles,* fringed with pearly 
In playful groups by toworingThorp they move. 
Bound o'er the foaming wears, and rush into 
the Dove. ISO 

With fierce distracted eye Impatiens stands. 
Swells her pale chedcs, and brandishes her hands. 



Impatiens, 1. ISl. Touch me not. The seed 
yessel consists of one cell with five divisions ; 
each of these, when the seed is ripe, on being 
touched, suddenly folds itself into a spiral form, 
leaps from the stiuk, and disperses the seeds to a 
great distance by its elasticity. The capsule of 
the geranium and the beard of wild oats are 
twisted for a similar purpose, and dislodge their 
seeds on wet days, when the ground is best 
fitted to receive them. Hence one of these, with 
its adhering capsule or beard fixed on a stand, 
serves the purpose of an hygrometer, twisting 
itself more or less according to the moisture of 
the air. 

The awn of barley is furnished with stiff 
points, which, like the teeth of a saw, are all 
turned towards one end of it ; as this lone awn 
lies upon the ground, it extends itself in the 
moist air of nigut, and pushes forward the bar- 
ley com, which it adneres to; in the day it 
shortens as it dries ; and as these points prevent 
it from receding, it draws up its pointed end ; 
and thus, creeping like a worm, will travel many 
feet from the parent stem. That yery Ingenious 
mechanic p^osopher, Mr. Edgeworth,' once 
made on this principle a wooden automaton ; its 
back consistea of soft fir-wood, about an inch 
square, and four feet long, made of ]rfeces cut 
the cross- way in respect to the fibres of the wood, 
and glued together : it had two feet before, and 
two behind, ifi^hich supported the back horizon- 
tally ; but were placed with their extremities, 
which were armed with sharp points of iron, 
bending backwards. Hence, in moist weather 
the back lengthened, and the two foremost feet 
were pushed forwards ; in dry weather the hin- 
der feet were drawn after, as nie obliquity of the 
points of the feet prevented it from rMeding. 
And thus, in a month or two, it walked across 
the room which it inhabited. Might not this 
machine be applied as an hygrometar to some 
meteorological purpose ? 
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With rage and hate the astonished groyes alarms, 
And hurls her infants from her frantic arms. 
^So when Medea left her native soil, 
Unaw'd by danger, unsubdued by toil ; 
Her weeping sire and beckoning friends with- 
stood. 
And launch'd enamourM on the boiling flood ; 
One ruddy boy her gentle lips caress*d. 
And one fair girl was pillow*d on her breast ; 
WhUe high in air the golden treasure bums, 
And Love and Glory guide the prow by turns. 
But, «flpirhen Thessalia's inauspicious plain 
Received the matron-heroine from the main ; 
While horns of triumph sound, and altars bum. 
And shouting nations hail their ChieTs return ; 
Aghast, she saw new-deck'd the nuptial bed, 
And proud Creusa to the temple led ; 
Saw her in Jason's mercenary arms 
Deride her virtues, and insult her charms ; 150 
* Saw her dear babes from fame and empire torn, 
In fbreign realms deserted and forlorn ; 
Her love rejected, and her vengeance braved. 
By him her beauties won, her virtues saved.— 
With stem regard she eyed the traitor-king, 
And felt, Ingratitude ! thy keenest sting ; 
** Nor Heaven,** she cried, " nor Earth, nor 

Hell can hold 
A heart abandon*d to the thirst of gold !'* 
Stamp*d with wild foot, and shook her horren t 

brow, 
And call*d the furies from their dens below. 160 
—Slow out of earth, before the festive crowds, 
On wheels of fire, amid a night of clouds. 
Drawn by fierce fiends arose a magic car. 
Received the Queen, and hovering flamed in 

air.— [kneel, 

As with raised hands the suppliant traitors 
And fear the vengeance they deserve to feel. 
Thrice with parch*d lips her guiltless babes she 

press'dy [breast ; 

And thrice she dasp'd them to her tortured 
Awhile with white uplifted eyes she stood. 
Then plunged her trembling poniard in their 

blood. 170 

" Go, kiss your sire ! go, share the bridal mirth ! ' ' 
She cried, and hurFd their quivering limbs on 

earth. 
Rel^ellowing thunders rock the marble towers. 
And red-tongued lightnings^ shoot their arrowy 

showers; fall 

Earth yawns !— the crashing ruin sinks !— o*er 
Death with black hands extends his mighty 

pall ; [quaff. 

Their mingling gore the fiends of Vengeance 
And Hell receives them with convulsive laugh. 

Round the vex*d isles where fierce tornadoes 

roar, . 
Or tropic breezes sooth the sultry shore ; 180 
What time the eve her gauze pellucid spreads 
O'er the dim flowers, and veils the misty 

meads ; 
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Slow o^er the twilight sands or leafy walks. 
With gloomy dignity Dictamna stalks ; 
In sulphurous eddies round the weird dame 
Plays the light gas, or kindles into flame. 
If rests the traveller his weary head. 
Grim Mancinella haunts the mossy bed. 



Dictamntis, 1.184. Fraxinella. In the still 
evenings of dry seasons this plant emits an in- 
flammable air or ffas, and flashes on the approach 
of a candle. There are instances of human 
creatures who have taken fire spontaneously, 
and been totally consumed. Phil. Trans. 

The odours of many flowers, so delightful to 
our sense of smell, as well as the disagreeable 
scents of others, are owing to the exhalation of 
their essential oils. These essential oils have 
greater or less volatility, and are all inflamma- 
ble ; many of them are poisons to us, as those of 
laurel and tobacco ; otaers possess a narcotic 
quality, as is evinced by the oil of cloves instantly 
relieving slight tooth-achs ; from oil of cinnamon 
relieving the hiccup ; and balsam of Peru reliev- 
ing the pain of some ulcers, lliey are all dele- 
terious to certain insects, and hence their use in 
the vegetable economy, being produced in flowers 
or leaves to protect them from the depredations 
of their voracious enemies. One of the essen- 
tial oils, that of turpentine, is recommended, by 
M. de Thosse, for the purpose of destroying in- 
sects which infect both vegetables and animals. 
Having observed that the trees were attacked by 
multitudes of small insects of different colours 
(pucins ou pucerons) which ii\jured their young * 
branches,* he destroyed them all entirely in the 
following manner : he put into a bowl a few 
handfuls of earth, on which he poured a small 
quantity of oil of turpentine ; he then beat the 
whole together with a spatula, pouring on it 
water till it became of the consistence of soup ; 
w^ith this mixture he moistened the ends of the 
branches, and both the insects and their eggs 
were destroyed, and other insects kept aloof by 
the scent of the turpentine. He adds, that he 
destroyed the fleas of his puppies by once bath- 
ing them in warm water impregnated with oil 
of turpentine. Mem. d' Agriculture, An. 1787, 
Tremest. Printemp. p. 109. I sprinkled some 
oil of turpentine, by means of a brush, on some 
branches of a nectarine tree, which was covered 
with the aphis ; but it killed both the insect and 
the branches ; a solution of arsenic much diluted 
did the same. The shops of medicine are sup- 
plied with resins, balsams, and essential oils ; 
and the tai* and pitch, for mechanical purposes, 
are produced from these v^etable secretions. 

Mancinelia, 1. 188. Hippomane. With tht 
milky juice of this tree the Indians poison their 
arrows ; the dew-drops which fall from it are 
so caustic as to blister the skin, and produce 
dangerous ulcers ; whence many have found 
their death by sleeping under its shade. Variety 
of noxious plants abound in all countries ; in our 
own the deadly night-shade, henbane, hounds- 
tongue, and many others, are seen in almost 
every high road untouched by animals. Some 
have asked, what is the use of such abundance 
of poisons ? The nauseous or pungent juices of 
some vegetables, like the thorns of others, are 
given them for their defence from the depreda- 
tions of animals ; hence the thorny plants are in 
general wholesome and agreeable food to grani- 
vorous animals. See note on Ilex. The flowera 
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Brews htr Uadi htbeaon, and, stMling nmr. 
Pours the eunl Tenom in hie tortured ear.— i 190 
Wide •'ev the nuMl'niiig throng Urtica flinfs 
Her harbed shafts, and darts her poison'd 

Btinfs« 
And fell Lobelia's suifocating breath 
Loads the dank pinion of the gale with death. 
— >WMi ftar and hate they blast the affrighted 

groves, 
Y0I •wn with tender care their kindred Jjonn ! 

So^ where Palmyra 'mid her wasted plains, 
Hevskatter'd aqueducts, and prostrate fanes, 



cr petals of plants are perhaps in general more 
acrid than their leaves ; hence they are much 
•eldomer eaten by insects. This seems to have 
been the use of tlie essential oil in the vegetable 
economy, as observed above in the notes on Dic- 
tamnus and ilex. The fhunrance of plants is thus 
a part of their defence. Inese pungent <^ nause- 
ous juices of vegetables have supplied the science 
ot medicine with its principal materials, such as 
purge, vomit, intoxicate, &c. 

Uriica, 1. 191. Nettle. The sting has a bag 
at Its base, and a perforation near its point, ex- 
actly nice the stinss of wasps and the teeth of 
adders ; Hook, Microgr. p. 14S. Is the fluid 
contained in this bag, and pressed through the 
perforation into the wound, made by the point, 
a caustic essential oil, or a concentrated vM^e- 
table acid? The vegetable poisons, like the 
animal ones, produce more sudden and danger- 
sos effects, when instilled into a wound, than 
when taken into the stomach ; whence the fami- 
lies of M arsi and Psilli, in ancient Rome sucked 
the poison without injury out of wounds made 
by vipers, and were supposed to be indued with 
supernatural powers for this purpose. By the 
eoqyeriments related by fieccaria, it appears that 
fbur or five times the quantity, taken by the 
mouth, had about equal effects with that infused 
into a wound. The male flowers of the nettle 
are separate from the female, and the anthers 
are seen in fair weather to burst with force, and 
to discharge a dust, which hovers about the 
plant like a doud. 

Lobdia. 1. 19S. Longiflora. Grows in the 
West Indies, and spreads su<^ deletmous exhal- 
ations around it, that an oppression of the breast 
is fUt on approaching it at many feet distance 
when placed in the comer of a room or hot- 
house. Ingenhousz, Exper. on Air, p. 146. 
Jacquini hort. botanic. Vindeb. The esdialations 
fmok ripe fruit or withering leaves are proved 
much to injure the air in whjch they are confin- 
ed ; and, it is probable, all those vegetables 
which exnit a strong scent may do this in a 
mater or less degree, from the rose to the lobe- 
lia ; whence the unwholesomeness in living per- 
peUially in such an atmosphere of perfume as 
seme people wear about their hair, or carryin 
their handkerchiefs. Either Boerhave or Dr. 
Me«d have affirmed they were acquainted with 
a poisonous fluid whose vapour would presently 
destroy the person who sat near it. And it is 
well known, that the gas from fermenting 
liquors, or obtained from lime-stone, will de- 
stroy animals immersed in it, as well affthe va- 
pour of the Grotto del Cani near Naples. 

So, where Palmyra, 1. 197. Among the rains 
of Palmyra, which are dispersed not only over 
tile plains but even in the deserts, there is one 



Hi. 

(As the bright orb of bnevy iiiHni^k^ jfmmm 
Long threadsof silver through hm eafiig towM% 
O'er mouldering tombs, and taifearing ir^fTtf • 

glMMQS, 901 

ind frosts hier deserts with diffiMiv^ hmmm,} 
Sad o'er the mighty wreck in silence bandsi. 
Lifts her weC eyes, her tremalMW hmd» 

extends.— 
If from Isne cliffs a bursting rill 
Its transient course, and sink into the 
O'er the moist rock the fell hyaena prowis 
The leopard hisses, and the panther gr o fw ls ; 
On quivering wing the £unish'd ▼ultors aenHM, 
Dips his dry beak, and aweepa the gushing 

streams ; 916 

With foaming jaws, beneadi, and sai^nin* 

tongue. 
Laps the lean wolf, and pants, and runs aVmg ; 
Stem stalks the lion, on the rustling brinks 
Hears the dread snake, and tremblsa as ha ' 

drinks ; 
Quick darts the scaly monster o'er the plains 
Fold, after fold, his ntiHulnAing train ; 
And bending o'er the lake his orested brow, 
Stai'ts at the crocodile, that gapea bdow. 

Where seas of glass with gay reflections smile 
Round the green coasts of Java's pabny ids ; 288 
A spacious plain extends its upland scene. 
Rocks rise on rocks, and fountains gush be- 
tween ; 
Soft zephyrs blow, eternal summers reigiiy 
And slMwers prolificbless the soil,— in vain! 
—No spicy nutmeg scents the yemal galea. 
Nor towering plaintain shades the mid-day valss} 
No grassy mantle hides the sable UUs, 
No fiowery chaplet crowns the trickling rilb ; 
Nor tufted moss, nor leathery lichen creeps 
In russet tapestry on the crumbling steeps. 290 
—No step retreating, on the sand impscss'd. 
Invites the visit of a second guest;;; 
No refluent fin the unpeopled stream divide. 
No revolant pinion cleaves the airy tides ; 
Nor handed moles, nor beaked worms return, 
That mining pass the irremeable bourn.— 
Fierce in dread silence on the blasted heath 
Fell Upas sits, the Hydra- Tree of death. 



single colonade above 2600 yards long, the bases 
of the Corinthian columns of -which exceed the 
height of a man : and yet this row is only a 
rauall part of the remains of that one edifice ! 
Volney's Travels. 

Upas. 1. SSS8. There is a poison.tree in the 
' island of Java, whidi is said by its effluvia to 
have depopulated the country for 12 or 14 miles 
round the place of its growtn. It is called, in 
the Malayan language, Bohun-Upas ; with the 
juice of it the most poisonous '^arrows are pre- 
pared ; and, to gain this, the condemned cnmi 
nals are sent to the tree with projier direction 
both to get the juice and to secure themselves 
from the malignant exhalations of the tree ; and, 
are pardoned if diey bring back a certain quantity 
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Lo ; flpom one root, the eaTemm'd eoij below, 
A thonsand yegetative serpents grow ; 840 

In shining rays the scaLy monster spreads 
O'er ten eqoare leagues his far-diverging heads ; 
Or in cme trunk entwists his tangled ibrm, 
Looks o'er the clouds, and hisses in the storm. 
Steep'd in fell poison, as his sharp teeth part, 
A thousand tongues in quiek vibration dart ; 
Snatch ihe proud eagle towering o'er the heath, 
Or pounce the lion, as he stalks beneatli ; 
Or strew, as marshall'd hosts contend in vain 
With human skeletons the whiten'd plain. 850 
— Chain'd at his root two scion-demons dwell, 
Breathe the faint hiss, or try the shriller yell ; 
Rise, fluttering in the air on callow wings. 
And aim at insect-prey their little stings. 
So time's strong arms with sweeping sithe era*ie 
Art's cumbrous works, and empires, fi'om 

their base : 
While each young Hour its sickle fine employs. 

And crops the sweet buds of domestic joys ! 

« 

With blushes bright as morn fair Orchis 
charms, 
And lulls her infant in her fondling arms ; 860 



of the poison. But by the registers there kept, 
not one in four are said to return. Not only 
animals of all kinds, both quadi'upeds, fish, and 
birds, but all kinds of vegetables also are de- 
stroyed by the effluvia of the noxious tree ; so 
that, in a district of 12 or 14 miles round it, the 
face of the earth is quite barren and rocky, in- 
termixed only with the skeletons of men and 
animals, aifordinff a scene of melancholy be- 

Soud what poets have described or painters de- 
neated. Two younger trees of its own species 
are said to grow near it« See London Magazine 
for 1 784 or 1783. Translated from a descripti<»i 
of the poison-tree of the island of Java, written 
in Dutch by N. P. Foersch. For a further ac- 
count of it , see a note at the end of the work. 

Orchis, L 859. Hie Orchis morio in the circum- 
stance of the parent-root shrivelling up and dy- 
ing, as the young one increases, is not only an- 
alogous to other tuberous or knobby roots, but 
also to some bulbous roots, as the tulip. The 
manner of the production of herbaceous plants 
from their various perennial roots, seema to 
want further investi^tion, as their analogy is 
not yet clearly established. The caudex, or 
true root, in the orchis lies above the knob ; and 
from this part the fibrous roots and the new 
knob ai*e produced. In the tulip the caudex lies 
below the bulb ; from whence proceed the fib- 
rous roots and the new bulbs ; the root after it 
has flowered dies like the orchis-root ; for the 
stem of the last year's tulip lies on the outside, 
and not in the centre of the bulb ; which I am 
informed does not happen in the three or four 
first years when raised from seed, when it only 
produces a stem, and slender leaves vdthout 
flowering. In the tulip root, dissected in the 
. earW sprmg, just before it begins to shoot, a 
perfect flower is seen In its centre ; and between 
the first and second coat the large next year's 
bulb is, I believe, produced ; between the 
second and third coat, and between thk and 
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Soft plays Affection round her bosom's throne. 
And guards his life, fbrgetful of her own. 
So wings the woulided deer her headlong flight, 
Pierced by some ambush'd archer ef the night, 
Shoots to the woodlanda with her bounding 

fawn. 
And drops of blood bedew the conscious lawn ; 
There hid in shades she shuns the cheerful day. 
Hangs o'er her young, and weeps her life away. 

So stood Eliza on the wood-crown' d height 
O'er Minden's plain, spectatress of the fight. 
Sought with bold eye amid the bloody strife 871 
Her dearer self, the partner of her life ; 
From hill to hill the rushing host pursued. 
And view'd his banner, or believed rfie view'd. 
Pleased vrith the distant roar, with quicker 

tread 
Fast by his hand one lispiug boy she led ; 
And one fair girl amid the loud alarm 
Slept oA her kerchief, cradled by her arm ; 
While round her hrows bright beams of honour 

dart, 879 

And loves warm eddies circle round her heart. 
^Near and more near the intrepid beauty 

press'd, [crest; 

Saw through the driving sm<Ae his dancing 



the fourth coat, and perhaps further, other less 
and less bulbs are viuble, all adjoining to the 
dkudex at the bottom of the mother bmb ; and 
which I am told, requh'e as manv yeara before 
the^ will flower, as the number oi the coats with 
which they- are covered, lliis annual reproduc- 
tion of the tulip-root induces some florists to be- 
lieve that tuhp-roots never die naturally, as 
they lose so few of them ; whereas the hyacinth- 
roots, I am informed, will not last above five 
or seven years after thev have flowered. 

The hyacinth-root dmers from the tulip-root, 
as the stem of the last year's flower is always 
found in the centre of the root, and the new 
off-sets arise from the caudex below the bulb, 
but not beiieath any of the concentric coats of 
the root, except the external one : hence Mr. 
Eaton, an Inaenious. florist of Derby, to whom 
I am Indebtea for most of the observations in 
this note, concludes, that the hyacinth-root does 
not perish annually after it has flowered like the 
tulip. Mr. Eaton gave me a tulip-root which 
had be^ set too deep in the earth, and the can^- 
dex had elongi^feed itself near an inch, and die 
new bulb was formed above the old one, and de» 
tached from it, instead of adhering to its side. 
See Additional Notes to Parti. No. XIV. 

The caudex of the ranunculus, cultivated by 
the florists, lies above tlie daw-like root; in this 
the old root or claws die annually, like the tulip 
and orchis, and the new claws, which aye seea 
above the old ones, draw down the caudex lower 
into the earth. The same is said to happetf to 
scabiosa, or Devil's bit, and some other planfS, 
as valerian and greater plantain ; the new fib- 
rous roots rising round the caudex above the old 
ones, the inferior end of the root becomes 
stumped, as if cut off, after the old fibres are 
decayed, and the caudex is drawn down into 
the earth by Uksse new roots. See Arum 
Tulipa. 

Y 
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Satvun his 2ielui| her virgiii-hand« inwove, 
l>Hght etars of gold, aud mybtic knots of love ; 
Heard the exulting shout, <* They run! they 

run!" 
'* Great God!" the cried, ** Mb safe; the bat- 
tle's won!" 
—A ball now hisses through the airy tides, 
( Some Fury wing*d it, and some Demon guides !) 
Parts the fine lock;*, her graceful head that 

deck, 289 

Wounds her fair ear, and sinks into her neck ; 
The red stream, issuing from her azure veins. 
Dyes her white reil, her ivory bosom stains. — 
— " Ah me ;" she cried, and sinking on the 

ground, 
Kiss'd her dear babes, regardless of the wound ; 
" Oh, cease not yet to beat, thou vital urn ' 
Wait, gubhing life, oh, wait my love*s return ! 
Hoarse barks the wolf, the vulture screams from 

far!— 
'i'he angel. Pity, shuns the walks of war ! — 
Oh, spare, ye war-hounds, spare their tender 

age !— 299 

On me, on me," she cried, "exhaust your rage !" 
Then with weak arms her weeping babes 

caress'd, 
And, sighing, hid them in her blood-stain*d vest. 

From tent to tent the impatient warrior 
flies. 

Fear in his heart, and frenzy In his eyes ; . 

Eliza's name along the camp he calls, 

Kllza echoes through the canvas walls ; 

Quick through the murmuring gloom his foot- 
steps tread. 

O'er groaning heaps, the dying and the dead. 

Vault o'er the plain, and in the tangled wood, 

I^o ! dead Eliza weltering in her blood !— > SIO 

^Soon hears his listening son the welcome 
sounds,* 

With open arms and sparkling eyes he bounds;— 

" Speak low," he cries, and gives his little 
hand, 

" Eliza sleeps upon the de\v-cold sand ; 

Poor weeping babe with bloody fingers press'd, 
'And tried with pouting lips her milkle«s 
breast ; 

Alas ! we both with cold and hunger quake^ 

Why do you weep !— Mamma will soon 
awake." 

— *< She'll wake no more !" the hopeless mour- 
ner cried, 

Upturn'd his eyes, and clasp' d his hands, and 
sigh'd : [lay, S20 

Stretch'd on the ground awhile entranced he 

And press'd warm kisses on the Ufeless clay ; 

And then upsprung with wild convulsive 
start, 

And all the father kindled in his heart ; 

" Oh, Heavens !" he cried, " my first rash vow 
forgive ; 

These bind to earth, for these I pray to live !"— 
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Round his chill babes he wr.ipp'd his crimson 

vest. 
And clasp'd them sobbing to his aching breast. 

Ttvo harlot-nymphs, the fair Cuacutas, 

please. 
With labour'd negUgence, and studied ease ; SdO 
In the meek garb of modest worth disguised. 
The eye averted, and the smile chastised. 
With sly approach they spread their dangerous 

charms. 
And round their victim wind their wiry arms. 
S4» by Scamander when Laocoon stood, 
WhereTroy's proud turrets glitter'd in the flood. 



CusctUa. 1. S39. Dodder. Four males, two 
females. This parasite plant (the seed splitting 
without cotyledons) protnides a spiral body, and 
not endeavouring to root itself in the eartti, as- 
cends the vegetables in its vicinity, spirally W. 
S. E. or contrary to the movement of the sun ; 
and absorbs its nourishment by vessels apparent- 
ly inserted into its supported. It bears no 
leaves, except here and there a scale, verv small, 
membraneous, and close under the branch. iJn. 
Spec. Plant, edit, a Reichard. VoL I. p. 352. 
liie Rev. T. Martyn, in his elegant letters on 
botany, adds, that, not content with support, 
where it lays hold, there it draws Its nourish- 
ment ; and, at length, in gratitude for all this, 
strangles its entertainer. Letter xv. A contest 
for air and light obtains throughout the whole 
vegetable world ; shrubs rise above herbs, and, 
by precluding the air and light from them, in- 
jure or destroy them ; trees suffocate or incom- 
mode shrubs ; the parasite climbing plants, as 
ivy, clematis, incommode the taller trees ; and 
other parasites, which exist without having 
roots on the ground, as misletoe, tillandsia, 
epidendrum, and the mosses and fungusses, in- 
commode them all. 

Some of the plants with voluble stems ascend 
other plants spirally east-south-west, as hum- 
ulus, hop, lonicera, honey-suckle, tamus, black 
bryony, nelxine. Others turn their spiral stems 
west-south-east, as convolvulus, com bind, phas> 
eolus, kidney-bean, basella, cynanchc, euphor- 
bia, eupatorium. The proximate or final causes 
of this difference have not been investigated. 
Other plants are furnished with tendrils for the 
purpose of climbing : if the tendi'il meets with 
nothing to lay hold of in iis first revolution, it 
makes another revolution; and so on till it 
wraps itself quite up like a cork-screw ; hence, 
to a careless observer, it appears to move gradu- 
ally backwards and forwaras, being seen some- 
times pointing eastward and sometimes west- 
ward. One of the Indian grasses, panicum 
arborescens, whose stem is no thicker than a 
goose-quill, rises as high as the tidiest trees in 
this contest for light and air. Spec. Plant, a 
Reichard, Vol. I. p. 161. The tops of many 
climbing plants are tender from their quick 
growth ; and, when deprived of their acrimony 
by boiling, are an agreeable article of food. The 
hop-tOTM'are in common use. I have eaten the 
tops or whit^ bryony, bryonia alba, and found 
them nearly as grateful as asparagus, and think 
this plant might be profitably cultivated as an 
early garden vegetable, llie tamus (called black 
bryony) was less agreeable to the taste when 
boiled. See Galanthus. 
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Raised high his arm, and wifh prophetic call 
To shrinking realms announc^ed her fated fall ; 
Whirl'd his fierce spear with more than mortal 
force, 339 

And pierced the thick ribs of the echoing horse ; 
Two serpent>forms incumbent on the main, 
Lashing the white waves with redundant train, 
Arch*d their blue necks, and shook their tower- 
ing crests, 
And ploughed their foftmy way with speckled 

breasts ; 
Then, darting fierce amid the affrighted throngs, 

RoU'd their red eyes, and shot their forked 
tongues.— 

—Two daring youths to guard the hoary sire. 

Thwart their dread progress, and provoke their 
ire. 

Round sire and sons the scaly monsters roll'd, 

Ring above ring, in many a tangled fold, 350 

Close and more close their writhing limbs sur- 
round. 

And fix with foamy teeth the envenom'd wound. 

^With brow uptum'd to heaven the holy Sage 

In silent agony sustains their I'age ; 

While each fond youth, in vain, with piercing 
cries 

Bends on the tortured Sire his dying eyes. 

" Drink deep, sweet youths," seductive Vitis 

cries, 
The maudlin tear-drop glittering in her eyes ; 
Green leaves and purple clusters crown her head, 
And the tall Thyrsus stays her tottering tread. 
—Five hapless swains with soft assuasive smiles 
The harlot meshes in her deathful toils ; 362 
" Drink deep,*' she carols, as she waves in air 
The mantling goblet, " and forget your care.*' 
0*er the dread feast malignant Chemia scowls, 
And mingles poison in the nectar'd bowls ; 
Fell Gout peeps grinning through the flimsy 

scene, 
And bloated Dropsy pants behind unseen ; 
Wrapped in his robe white Lepra hides his 

stains. 
And silent Frenzy writhing bites his chains. 370 



VUis. 1. 857. Vine. Five males, one female. 
The juice of the ripe grape is a nutritive and 
agreeable food, consistmg chiefly of sugar and 
mucilage. The chemical procc;ss of fermentation 
converts this sugar into spirit ; converts food 
into poison ! And it has thus become the curse 
of the Christian world, producing more than 
half of ovir chronical diseases ; which Mahomet 
observed, and forbade the use of it to his dis- 
ciples. The Arabians invented distillation ; and 
thus by obtaining the spirit of fei*mented liquors 
in a less diluted state, added to its destructive 
quality. A theory of the diabetes and dropsy, 
produced by drinking fermented or spirituous 
liquors, is en>lained in a treatise on the inverted 
motions of the lymphatic system, published by 
Dr. Darwin. 



THE PLANTS. 171 

So when Prometheus braved the Thunderer's 



ire. 
Stole from his blazing throne ethereal fire, 
And lanteirn'd in his breast, from realms of day 
Bore the bright treasure to his Man of clay ; — 
High on cold Caucasus by Vulcan bound. 
The lean impatient vulture fluttering round, 
His writhing limbs in vain he twists and strains 
To break or loose the adamantine chains. 
The gluttonous bird, exulting in hi^ pangs. 
Tears his swoln liver with remorseless fangs. 

The gentle Cyclamen with dewy eye 381 
Breaths o'er her lifeless babe the parting sigh ; 
And, bending low to earth, with pious hands 
Inhumes her dear departed in the sands. 
" Sweet Nursling ! withering in thy tender 

hour. 
Oh, sleep," she cries, " and rise a fairer flower !" 
— So when the plague o'er London's gasping 
crowds [clouds ; 

Shook her dank wing, and steer'd her murky 
When o'er the friendless bier no rites were read. 
No dirge slow-chanted, and no pall out-spread ; 



Prometheus, 1. 371. The ancient story of 
Prometheus, who concealed in his bosom the 
fire he had stolen, and afterwards had a vulture 
perpetually gnawing his liver, affords so apt an 
allegory ror the ei^.ts of drinking spirituous 
liquors, that one should be induced to think the 
art of distillation, as well as some other chemical 
processes (such as calcining gold,) had been 
known in times of great antiquity, and lost 
again. The swadlowing drams cannot be better 
represented in hieroglyphic language than by 
taking fire into one's bosom ; and certain it is, 
that the gencrfd effect of drinking fermented or 
spirituous liquors is an inflamed, scirrhous, or 
paralytic liver, with its various critical or con- 
sequential diseases, as leprous eruptions on the 
face, gout, dropsy, epilepsy, insanity. It is re- 
markable, that all the diseases from drinking 
spirituous or fermented liquors are liable to be- 
come hereditary, even to the third generation, 
gradually increasing, if the cause be continued, 
till the family becomes extinct. 

Ct/clamen. 1. 381. Shew-bread, or show- 
bread. When the seeds are ripe, the stalk of the 
flower gradually twists itself spirally down- 
wards, till it touches the ground, and forcibly 
penetrating the earth lodges its seeds, which are 
thought. to receive nourishment from the parent 
root, as they are said not to be made to grow in 
anyother situation. 

The trifolium subterraneum, subterraneous 
trefoil, is another plant which buries its seeds, 
the globular head of the seed penetrating the 
earth ; which, however, in this plant may be 
only an attempt to conceal its seeds from the 
raviages of birds; for there is another trefoil, 
the trifolium globosum, or globular rroolly- 
headed trefoil, which has a curious manner of 
concealing its seeds ; the lower florets only have 
corols, and are fertile ; the upper ones wither 
into a kind of wool, and, forming a head, com- 
pletely C4)nceal the fertile calyxes. Lin. Spec. 
Plant. Reichard. 
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While death and night pUe4 «ip tb« naked 
throng, S91 

And silence drove their ebon care along ; 
Six lovely danghten, and their AitKer, swept 
To the throng'd grave Cleone ssWy and wept ; 
Her tender aoindt with meek lidigion fraught, 
Drank all-v«eign*d Affliction's bitter draught ; 
Alive and listening to the whisper'd groan 
Of other*' woes, unoonacious of her own !— 
One T^iiy^g boy, her last sweet hc^ie, die 



Hnah'd on her bosom, circled in her arm8.<^ 400 
Daughter of wo ! ere mom, in vain caress'd. 
Clung the cold babe, upon thy milidess breast, 
With feeble cries thy last sad aid required, 
Stretch'd its stiff limbs, and on thy lap expired ! 
—Long with wide eyelids on her child she 

gazed, [raised ; 

And long to heaven their tearless orba she 
Then with quick foot and throbbing heart she 

found 
Where Chartreuse open'd deep his holy ground ; 
Bore her last treasure through the midnight 

gloom. 
And kneeling dropp'd it in the mighty tomb ; 
** I follow next !" the frantic mourner said, 411 
And living plunged amid the festering dead. 

Where vast Ontario rolls his br ln ele ss tides, 
^ And feeds the trackless forests on bis sides, 
Fair Cassia trembling hears the howling woods, 
And trusts her tawny children to the floods.— 



Where Chartreuse, L 408. During the plague 
in London, I66S, one pit to receive the dead 
was dug in the Charter-house, 40 feet long, 
16 feet wide, and about SO feet deep ; and in 
two wedn received 1114 bodies. During 
this dreadful calamity there were instances of 
mothers carrying their own children to those 
public graves, and of people delirious, or in de- 
mir from the loss of their friends, who threw 
tnemftelves alit« into these pits. Journal of the 
Plagne-^^ear in 1^65. 

Rdhhuhrineiess title, 1.413. Some philosophers 
have believed that the Continent of America was 
not raised out of the great ocean at so earlv a 
period of time as the other continents. One 
reason for this opinion was, because the great 
lakes, perhaps nearly as large as the Mediter- 
ranean Sea, consist of fresh water. And as the 
sea-saltseems to have Its origin from the destruc- 
tion of vq^etaMe and animal bodies, washed 
down by rains, and carried bv rivers into lakes 
or seas ; it would seem that tnis source of sea- 
salt had not so long existed in that country. 
There is, however, a more satisfiEifitory way of 
explaining this droMitftance ; which is, that the 
American lakes lla aJbove the level of the occmi» 
and are hence perpetually desalited by the riv- 
ers which run tn yw igh them ; which is not the 
case with the MedfUinTatiean, into which a cur- 
rent from the main Ocean perpetually passes. 

Cassia, 1. 415. Ten males, one female. The 
seeds are Made, the stamens gold-colour. This 
is one of liie American fruits, "w^lcli are an- 
nually thrown on the coasts of Norway ; and 



f Amis /XT. 

Cinctured with gold while ten fond hiodftets 

stand. 
And guard the baaaily on her native laud. 



are frequentav in so recent a state as to vegetate, 
when properly taken care of. ' The fridt of the 
anacardium, cashew-nut ; of cocurbitalcigflDaria, 
bottle-gourd ; of the mimosa scandens, cocoons ; 
of the piscidia erythrina, log- wood-tree: and co- 
ooa-nnts are enumerated by Dr. Tonning, 
(Amnn. Acad. 149.) amongst tiiese emigrant 
seeds. The fact is truly nMmderftil, ana can- 
not be accounted for but by the existence of un- 
der currents in the depth of the ocean ; or from 
vortexes of water passing from one country to 
another tiirough caverns of the eardi. 

Sir Hans Sloane has given an account of fo«ir 
kinds of seeds which are frequently thrown by 
tl^e sea upon the coasts of the islands of the north- 
em parts of Scotland. Phil. Trans, abridged. 
Vol. III. p. 640, which seeds ane natives ofthe 
West Indies, and seem to be brought^ tfaitlier 
by the Gulf-stream described below. * One of 
these is called^ by Sir H. Sloane, Fhaseelus 
maximus pereiinis, which is often thrown also 
on the oeasts of Kerry in Ireland ; another is 
called in Jamaica Horse-eye-hean ; and a third 
is called Nik«r in Jamaiea. He adds, that the 
Lenticula marina, or Sargosso, grows on the 
rocks about Jamaica, is carried by the winds 
and current towards the coasts of Florida, and 
thence into the North- America ocean, where it 
lies very thick on the «urface of the sea. 

Thus a rapid current passes from the gulf of 
Florida to the N. £. along the coast of North- 
America, known to seamen by the name of the 
Gulf-stream. A chart of this was publisbed by 
Dr. Franklin in 17^9. from the informatiell 
principally of Capt. Folger. This was confirm- 
ed bv the ingenious experiments of Dr. Blagden 
published in 17B1, who found that die water of 
the Gulf-stream was frmnsix to deven degrees 
warmer Uian tlie water of the sea through which 
it ran ; which must have been occasicmed by its 
being brought from a hotter climate. He as- 
cribes the origin of this current ts tile power of 
the trade- winds, which, blowing dways in the 
same direction, carry the waters of the Atlantic 
ocean to the westward, till they are stopped by 
the opposing continent on the west of the Gulf 
of Mexico, and are thus accumulated there, axid 
run down the Gulf of Florida. Philos. Trans. 
V. 71, p. SS6. Governor Pownal has given an 
elegant map of this Gulf-stream, tracing it from 
the Gulf or Florida northward as frr as Cape 
Sable in Nova Scotia, and then across the At- 
lantic Ocean to the coast of Africa, between the 
Canarv Islands and Soiegal, increasing ia 
breadth, as it runs, till it occupies five or six de- 
grees of latitude. The Governor likewise aecribee 
this duTMit to tlie force of the trade-winds 
jiroirtuiing the waters westward, till they are 
apposed by the continent, and accumulated in the 
Gulf of Mexico. He very ingoiiously observes, 
that a great eddy must be produced in the Atlan- 
tic ocean between this Golf-stream and the wee- 
Urly current protruded by the tropical winds, and 
in tais eddy are found the immense fidds of float- 
ii^ vegetables, called Saragosa weeds, and Gulf- 
weeds, and some light woods, whhsh circulate in 
these vast eddies, or are occasionally driven out of 
them .by the winds. Hydraulic and Nautical Ob- 
servations by Governor Pownal, 1787. Other cur- 
rents are mentioned by the Governor in this in- 
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Soft breathes the gale, the ciirreBt gently moves, 
And hears to Norway's coasts her infant loves. 
—So the sad mother at the noon of night 461 
From bloody Memfdiia stole her silent flight ; 
Wrapped her dear babe htrnfnth her folded 

Test^ 
And clasp'd the treasure to herthrobbing.breast. 
With soothing whispers hush'd its feeble cry, 
Press'd the soft kiss, and breathed the secret 

sigh.— [shore, 

— >With dauntless step she seeks the winding 
Hears unappal'd the glimmering torrents roar ; 
With paper-flags a floating cradle weaves, 
And hides the emiling boy in Lotus-leaves ; 480 
Gives her white bosom to his eager lips. 
The salt-tears mingling with the milk he sips ; 
Waits on the reed-crown*d brink with pious 

guile, 
And trusts the scaly monster of the Nile.— 
— Erewhile majestic fnnn his loae abode, 
Ambassador of Heaven, the Pn^et trod*, 
Wrench'd the red scourge from proud OpfHres- 

sion's hands, 
And broke, curst Slavery ! thy iron bands. 

Hark ! heard ye not that piercing cry, 489 
Which shook the waves and rent the sky ? — 



genious work, as those in the Indian Sea, north- 
ward of the line, which are ascribed to the 
influence of the monsoons. It is probable, that 
in process of time the narrow tract of land on the 
west of the Gulf of Mexico, may be worn avray 
by this elevation of watef -dashing against it, by 
which this immense current would cease to ex- 
ist, and a wonderfol diange tak« place in the 
Gulf of Mexico and West- Indian Islands, by the 
subsiding of the sea, which might probsJbly lay 
all those islands into <»ie, or join them to the 
continent. 



PI<ANTS. 1^3 

E en now, e'en now, on yonder Western shores 
Weeps pale Despair, and writhing Anguikh 

roars: 
E'en now in Afrlc*s groves with hideous yell 
Fierce Slavery stalks, and slips the dogs Df hell ; 
From vale to vale the gathering cries rebound. 
And sable nations tremble at the sound ! 
—Ye bands of Senators ! whose suffrage sways 
Britannia's realms, whom either Ind obeys ; 
Wbo right the iijured, and reward the brave, 
Stretch your strong arm, for ye have power to 

save! 450 

Throned in the vaulted heart, his dread resort. 
Inexorable Conscience holds his court ; 
With still small voice the plots of Guilt alarms. 
Bares his mask'd brow, his lifted hand disarms ; 
But, wrapp'd in night with terrors all his own, 
He speaks in thunder, when the deed is done. 
Hear him, ye Senates! hear this truth sublime,. 
"He, who 1^0 ws oppression, shares the crime.'/ 

No radiant pearl, which crested Fortaue 
wears, [earik 

No gem» that twinkling hangs from Beauty'* 
Not Hhe bright stars, which night's blue arch 
adorn, 46}. 

Nor rising suns that gild the vernal morn, 
Shine with such lustre as the tear, that flowa . 
Down Virtue's manly cheek for otlieret' woes.'.' 

r 

Here ceased the Muse, anddropp'd her tnnar 
fill shdl. 
Tumultuous woes her panting bosom swell. 
O'er her flush 'd cheek her gauzy veil she throws. 
Folds her white anots, and bends h«r laurel'4 

bro^; 
For human guilt awhiie the Goddess sighs. 
And human sorrows dim celestial eyes. 4t70 



INTERLUDE III. 



Bookseller. Poetry has been called a sister-art 
both to Painting and to Music ; I wish to know 
what are the particulars of their relationship ? . 

Poet, It has been already observed, that the 
principal part of the language of poetry consists 
of those words, which are expressive of the ideas, 
which we originally receive by the organ of 
sight ; and in this it nearly indeed resembles 
pidnting ; which can express itself in no other 
way, but by exciting tKe ideas or sensations be- 
longing to the sense of vision. But besides this 
essential similitude in the language of the 
poetic pen and pencil, these two sisters resemble 
each other, if I mpiy so say, in many of their 
habits and mannera. The painter, to produce a 
strong effect, makes a few parts of his picture 
large, distinct, and luminous, and keeps the re- 
mainder in shadow, or even beneath its natu- 
ral size and colour, to give eminence to the pri- 
cipal figure. This is similar to the common 
manner of poetic composition, where the subor- 
dinate characters are kept down, to elevate and 
give consequence to the hero or heroine of the 
piece. 

In the south aisle of the cathedral church at 
Lichfield, there is an ancient monument of a re- 
cumbent figure ; the head and neck of which lie 
on a roll of matting in a kind of niche or cavern 
in the wall ; and about five feet distant horizon- 
tally in another opening or cavern in the wall are 
seen the feet and ankles, with some folds of gar- 
ment, lying also on a matt ; and though the in- 
termediate space is a solid stone- wall, yet the 
imagination supplies the deficiency, and the 
whole figure seems to exist before our eyes. 
Does not this resemble one of the arts both of 
the painter and the poet ? The former often 
shows a muscular arm amidst a group of figures, 
or an impassioned face ; and, hiding the remain- 
der of the body behind other objects, leaves the 
imagination to complete it. The latter, describ- 
ing a single feature or attitude in picturesque 
words, produces before the mind an image of the 
whole. 
»I remember seeing a print, in which was re- 



presented a shrivelled hand stretched through an 
iron grate, in the stone-floor of a prison-yard, to 
reach at a mess of porrage. which affected me 
with more horrid ideas of the distress of the pri- 
soner in the dungeon below, than could have been 
perhaps produced by an exhibition of the whole 
person. And in the following beautiful scenery 
from the Midsummer-night's Dream, (in which 
I have taken the liberty to alter the place of a 
comma,) the description of the swimming step 
and prominent belly brings the whole figure be- 
fore our eyes with the distinctness of reality. 

When we have langh'd to see the sails conceive, 
And grow big-bellied with the wanton wind ; 
Which she with pretty and with swunming gait. 
Following her womb, (then rich with my young 

squire,) 
Would imitate, and sail upon the land. 

There is a third sister-feature, which belongs 
both to the pictorial and poetic art ; and that is 
the making sentimenfs and passions visible, as it 
were, to the spectator ; this is done in both arts 
by describing or pourtraying the effects or 
changes which those sentiments or passions pro- 
duce upon the body. At the end of the unal- 
tered play of Lear, there. is a beautiful example 
of poetic painting ; the old King is introduced 
as dying from grief for the loss of Cordelia ; at 
this cidsis, Shakspeare, conceiving the robe of 
the king to be held together by a clasp, represents 
him as only saying to an attendant courtier in a 
faint voice, "Pray, Sir, undo this button,-— 
thank you, Sir,'* and dies. Thus by the ai*t of 
•the poet, the oppression at the bosom of the dy- 
ing King is made visible, not described in words. 

B, What are the features, in which these 
sister-arts do not resemble each other? 

P. The ingenious Bishop Berkeley, in his 
treatise on Vision, a work of great ability, has 
evinced, that the colours which we see, are only 
a language suggesting to our minds the ideas of 
solidity and extension, which we had before re- 
ceived by the sense of touch. Thus when we 
view the trunk of a tree, our eye can only ae- 



INTXSRIiUDi:. 

quaint ibs with the colours or shades; and from 
the previous experience of the sense of touch, 
these suggest to us the cylindrical form, with 
the prominent or depressed wrinkles on it. 
From hence it appears, that there is the strictest 
analogy between colours and sounds; as they 
are both hut languages, which do not represent 
their corresponding ideas, but oiily suggest them 
to the mind from the habits or associations of 
previous experience. It is therefore reasonable 
to conclude, that the more artificial arrange- 
ments of these two languages by the poet and 
the painter bear a similar analogy. 

But in one circumstance the pen and the pen- 
cil differ widely from each other, and that is the 
quantity of time which they can include in 
tlieir respective representations. The former 
can unravel a long series of events, which may 
constitute the history of days or years ; while 
the latter can exhibit only the actions of a mo- 
ment. The poet is happier in describing suc- 
cessive scenes ; the painter in representing sta- 
tionary ones : both have their advantages. 

Where the passions are introduced, as the 
poet, on one hand, has the power gradually to 
prepare the mind of his reader by previous 
climacteric circumstances ; the painter, on the 
other hand, can throw stronger illumination 
and distinctness on the principal moment or 
catastrophe of the action ; besides the advantage 
he has in using a universal language which 
can be read in an instant of time. Thus when 
a g^eat number of figures are all seen together, 
supporting or contrasting each other, and con- 
tributing to explain or aggrandize the principal 
effect, we view a picture with agreeable surprise, 
and contemplate it with unceasing admiration. 
In the representation of the sacrifice of Jeph- 
tha's Daughter, a print done from a painting of 
Ant. Coypel, at one glance of the eye we read 
all the interesting passages of the last act of a 
well-written tragedy ; so much poetry is there 
condensed into a moment of time. 

B, Will you now oblige me with an account 
of the relationship between Poetry, and her 
other sister. Music? 

P. In the poetry of our language I don't 
think we are to look for any thing analc^ous to 
the notes of the gamut : for, except perhaps in 
a few exclamations or interrogations, we are at 
liberty to raise or sink our voice an octave or two 
at pleasure, without altering the sense of the 
words. Hence, if either poetry or prose be read 
in melodious tones of voice, as is done in recita- 
tivo, or in chanting, it must depend on the 
speaker, not on the writer : for though words 
may be selected which are less harsh than othei*s, 
that is, which have fewer sudden stops or ab- 
rupt consonants amongst the vowels, or with 
fewer sibilant letters, yet this does not consti- 
tute melody, which consists of agreeable succes- 
sions of notes referable to the gamut; or har- 
mony, which consists of agreeable combinations 



of them. If the Chinese language has many 
words of similar articulation, which yet signify 
diiferent ideas, when spoken in a higher or 
lower musical note, as some travellers afiirm, it 
must be capable of much finer effect, in respect 
to the audible part of poetry, than any language 
we are acquainted with. 

There is however another affinity, in which 
poetry and music more nearly resemble each 
other than has generally been understood, and 
that is in their measure or time. There are but 
two kinds of time acknowledged in modem 
music, which are called triple time and common 
time. The former of these is divided by bars, 
each bar containing three crotchets, or a propor- 
tional number of their subdivisions into quavers 
and semiquavers. This kind of time is analo- 
gous to the measure of our heroic or iambic 
verse. Thus the two following couplets are 
each of them divided into five bars of trijile time, 
each bar consisting of .two crotchets and two 
quavers; nor can they be divided into bars 
analogous to common time without the bars in- 
terfering with some of the crotchets, so as to 
divide them. 

^Soft-warbliog beaks | in each bright bios | somroye, 
* And vo I cal rosebtids thrill | the inchanted grove. 

In these lines there is a quaver and a crotchet 
alternately in every bar, except in the last, in 
which the in make two semiquavers ; the e is 
supposed by Grammarians to be cut off, which 
any one's ear will readily determine not to be 
true. 



^ Life buds or breathes | from Indus to | the poles, 
^ And the | vast surface kin | dies, as it rolls. 



In these lines there is a qu9,ver and a crotchet 
alternately in the first bar; a quaver, two 
crotchets, and a quaver make the second bar. 
In the third bar there is a quaver, a crotchet, 
and a rest after the crotchet, that is after the 
word ^>ofe«, and two quavers begin the next line. 
The fourth bar consists of quavers and crotchets 
alternately. In the last bar there is a quaver, 
and a rest after it, m. after the word kindles ; 
and then two quavers and a crotchet. You will 
clearly perceive the truth of this, if you prick 
the musical characters above mentioned under 
the verses. 

The commxm, time of musicians is divided into 
bars, each of which contains four crotchets, or 
a proportional number of their subdivision into* 
quavers and semiquavers. This kind of musi- 
cal time is analogous to the dactyle verses of our 
language, the most popular instances of which 
are in Mr. Anetie's Bath- Guide. In this kind 
of verse the bar does not begin till after the first 
or second syllable ; and where the verae is quite 
complete, and written by a good ear, these first 
syllables added to the lost complete the bar, 
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ncM^ in this aho correspondinf with many ' the seven primarf ct^van in the fun'ainuigie re^ 



pieces of music ; 

Yet I if one may guess by the | sise s#his calf, Sir, 
He t weighs above twenty-ttree | stone and a haU^ 
bir. 



i 



Master { Munoxet's bead was not | fintsbedsosoon. 
For it I took up the barber a | whole afttrnoon. 



In these lines each bar consists of a crotchet, 
two quavers, another crotchet, and two more 
quavers : which are equal to four crotchets, and, 
lilce many bars of common time in music, may lie 
subdivided into two in beating tame without dis- 
turbing the measure. 

The following verses from Shenstone belong 
likewise to common time : 



A I river or a sea | 

— Was to him a dish ] of tea, 
** And a king | dom bread and butter. 



The first and second bars consist each of a 
crotchet, a quaver, a crotchet, a quaver, a 
crotchet. The third bar consists of a quaver, 
two crotchets, a quaver, a crotchet. The last 
bar is not complete without adding the letter A 
which begins the first line, and then it consists 
of a quaver, a crotchet, a quaver, a crotchet, 
two quavers. 

It must be observed, that the crotchets in triple 
time are in general played by musicians slower 
than those of common time, and hence minuets 
are generally pricked in triple time, and country 
dances generally in common time. So the versejs 
above related, which are analc^ous to trij^time, 
are generally read slower than those analogous 
to common tim£ ; and are thence generally used 
for graver compositions. I suppose all the dif- 
ferent kinds of verses to be found in our odes, 
which have any measure at all, might be ar- 
ranged under one or other of these two musical 
times ; allowing a note or two sometimes to pre- 
cede the commencement of the bar, and occa- 
sional rests, as in musical compositions : if this 
' win attended to by those who set poetry to mu- 
sic, it is probable the sound and sense would 
oftener coincide. Whether these mudeel times 
eui be applied to the lyric and heroic verses of 
the Greek and Latin poets, I do not pretend to 
determine ; certain it is, that the dactyle verse 
•f our language, when it is endeil with a double 
rhyme, much resembles the measure of Homer 
and Virgil, except in the length of the lines. 

B, Then there is no relationship between the 
other two of these sister-ladies, Painting and 
Music ? 

P. There is at least a mathematical relation- 
ship, or perhaps I ought rather to have said a 
metaphysical relationship between them. Sir 
Joaao Newton has observed, thai the breadths of 



fracted by a prism, are proportlooal to the aeveii 
musical notes of the gamut, or to the SBtervals 
of the eight sounds contained in an octave, that 
is, proportional to the following nomberi : 



Sol. La. Fa.' Sol. La. Mi. Fa. SoL 
Red. Orange. Yel. Green. Bkie. Indig. Violet. 
J, 1 111 11 

9 lo lU 9 16 16 9 



Newton's Optics, Book I. part 2. prop. 3. 
and 6. Dr. Smith in his Harmonics, has an ex- 
planatory note upon this hapfKjr discovery, as ho 
terms it, of Newton. Sect. 4. Art. 7. 

From this curious oofaicidence, it has been 
proposed to produce a Iinninous music, consist- 
ing of successions or combinations of colours, 
analf^ous to a tune in respect to the pioportions 
above mentioned, lliis might he performed by 
a strong light, made by means of Mr. Argand's 
lamps, passing through coloured glasses^ and 
falling on a defined part of a wall, with movea- 
ble blinds befbre them, which mlj^t communi- 
cate with the keys of a harpsichord, and thus 
produce at the same time visible and audible 
music in unison with each' other. 

The execution of this idea is said by Mr 
Guyot to have been attempted by Father CafTel, 
without much success. 

If this should be again attempted, there is 
another curious coincidence between sounds 
and coloui*8, discovered by Dr. Darwin, of 
Shrewsbury, and explained in a paper on what 
he calls Ocular Sjyectra, in the Philosophical 
Transaetions, Vol. LXXVT. which might 
much facilitate the execution of it. In this trea- 
tise the Doctor has demonstrated, that we see 
certain colours, not only with greater ease and 
distinctness, but with relief and fdeasure, after 
having for some time contemplated other cer- 
tain colours ; as green after red, or red after 
green ; orange after blue, or blue after orange ; 
yellow after violet, or violet after j^low. This, 
he shows, arises from the ocular spectrum of the 
colour last viewed coinciding with the irritaticn 
of the colour now under c<mtemplation. Now 
as the pleasure we receive £rom the sensation of 
melodious notes, independent of the previous 
associations of agreeable ideas with them, must 
arise from our hearing some proportions of 
sounds after others more easily, distinctly, or 
agreeably ; and as there is a coincidence between 
the proportions of the primary colours, and the 
primary sounds, if they may be- so called ; he ar- 
gues, that the same laws mustgovem the sensa- 
tions of both. In thisx circumstance, th^'efore, 
consists the sisterhood of Music and Fainting ; 
and hence they daim a right to borrow metaphors 
from each odier; musiciana to i^»eah of the hriUi- 



INTERLUDE. 

ancy of sounds, and the light and shade of a concer- 
to; and painters of the harmony of colours, and the 
tone of a picture. Thus it is not quite so absurd, 
as was imagined, when the blind man asked 
if the colour scarlet was like the sound of a 
trumpet. As the coincidence or opposition of 
these ocular spectra^ (or colours which remain in 
the eye after we haye for some time contemplat- 
ed a luminous object) are more easily and mure 
accurately ascertained, now their laws have 
been investigated by Dr. Darwin, than the re^ 
licts of evanescent sounds upon the ear ; it is to 
be wished that some ingenious musician would 
further cultivate this curious field of science : 
for if visible music can be agi'eeably produced, 
it would be more easy to add sentiment to it 
by representations of groves and Cupids, and 
sleeping nymphs amid the changing colours, 
than is commonly done by the words of audible 
music? 

JB^ You mentioned the greater length of the 
verses of Homer and Virgil. Had not these 
poets great advantage in the superiority of their 
languages compared to our own ? 

P. It is probable, that the introduction of 
philosophy into a country must gradually affect 
the language of it ; as philosophy converses in 
more appropriated and abstracted terms; and 
thus by degrees eradicates the abundance of me- 
taphor, which is used in the more early ages of 
society. Otherwise, though the Greek com- 
pound words have more rowels in proportion to 
their consonants than the English ones, yet the 
modes of compounding them ai*e less general ; as 
may be seen by variety of instances given in the 
Preface of the translators, prefixed to the System 
of V^etables by the Lichfield Society ; which 
happy property of our own language rendered 
that translation of Linneus as expressive and as 
concise, perhaps more so than the original. 

And in one respect, I believe, the English 
language serves the purpose of poetiy better than 
the ancient ones, 1 mean in the greater ease of 
producing personifications ; for as our nouns 
have in general no genders affixed to them in 
prose-compositions, and in the habits of conversa- 
tion, they become easily personified only by the 
addition of a masculine or feminine pronoun, as. 
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But round the steepy roclcs and dangerous strand 
Rolls the 'White sorf, and Shipwreck guards thi 
land. / 



Add to this, that if the verses in our heroic 
poetry be shorter than those of the ancients, our 
words likewise are shorter;' and in respect to 
their measure or time, which has erroneously 
been called melody and harmony, I doubt, from 
what has been said above, whether we are so 
much inferior as is generally believed ; since 
many passages, which have been stolen from an- 
cient poets, have been translated into our lan- 
guage without losing any thing of the beauty of 
the versification. The following line translated 
from Juvenal by Dr. Johnson, is much suj>erior 
to the original : 

Slow rises Worth by Poverty depresit'd. 

The original is as follows \ 

Difficile cmcrgunf^, qaomm virtutibus obstat 
Res angusta domi. 



Pale Melancholy sits, and round her throws 
A death -like silence, and a dread repose. 

Pope's Abekcrd. 

And secondly, as most of our nouns have the ar- 
ticle a or the prefixed to them in prose-writing 
and in convei^tion, they in general become per- 
sonified even by the omission of these articles ; 
as in the bold figure of Shipwreck in Miss 
Seward's El^y on Capt. Cook : 



P. I am glad to hear you acknowledge the 
thefts of the modem poets from the ancient 
ones, whose works I suppose have been reckoned 
lawful plunder in all ages. But have not you 
borrowed epithets, phrases, and even half a line 
occasionally from modem poets ? 

P. It may be difficult to mark the exact 
boundary of what should be termed plagiarism : 
where the sentiment and expression are both 
borrowed without due acknowledgment, there 
can be no doubt ;— single words, on the contrary, 
taken from other authors, cannot convict a writer 
of plagiarism : they are lawful game, wild by 
nature, the property of all who can capture them ; 
—and perhaps a few common flowers of speech 
may be gathered, as we pass over om* neighbour's 
inclosure, without stigmatising us with the title 
of thieves ; but we must not therefore plunder 
his cultivated fruit. 

The four lines at the end of the plant Upas 
are imitated from Dr. Young's Night Thoughts. 
The line in the episode adjoined to Cassia, " The 
salt tear mingling with the milk he sips," is 
from an interesting and humane passage in 
Langhome's Justice of Peace. There are pro- 
bably many others, which, if I could recollect 
them, should here be acknowledged. As it is, 
like exotic plants, their mixture with the native 
ones, I hope, adds beauty to my Botanic Gar- 
den : and such as it is, Mr, Bookseller, I now 
leave it to you to desire the Ladies and Gentle- 
men to walk in ; but please to apprize them, 
that, like the spectators at an unskilful exhibi- 
tion in some village-barn, I hope they will make 
Good- humour one of their party ; and thus them- 
selves supply the defects of the representation. 
Z 
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LOVES OF THE PLANTS, 



CANTO IV. 



Now the broad Sun his golden orb unshrouds» 
Flames in the west, and paints the parted 

douds ; 
0*er heaven's wide arch refracted lustres flow, 
And bend in air the many-oolour'd bow.-— 
—The tuneful Goddess on the glowing sky 
Fix*d in mute ecstacy her glistening eye ; 
And then her lute to sweeter tones she strung, 
And swell'd with softer chords the Paphian 

song; 
Long aisles of oaks return*d the silver sound, 
And amorous echoes talk*d along the ground ; 
Pleased Lichfield listen'd from her sacred 

bowers, 1 1 

Bow*d her tall groves, and shook her stately 

towers. 

" Nymph ! not for thee the radiant day re- 
turns, 
Nymph ! not for thee the golden solstice bums, 
Refulgent Cerea ! — at the dusky hour 
She sedcs with p^isive step the mountain-bower. 



Pleased Lichfield, 1. 11. The scenery described 
at the beginning of the first part, or Economy of 
Vegetation, is taken from a botanic garden about 
a mile firom Lichfield. 

Cer^. 1. 15. Cactus grandiflorus, or Cereus.^ 
Twenty males, one female. This flower is a 
native of Jamaica and Veracrux. It expands a 
most exquisitely beautiful corol, and emits a 
most frt^rant odour for a few hours in the night, 
and then closes to open no more. The flower 
is nearly a foot in diameter ; the inside of the 
calyx of a splendid yellow, and the numerous 
petals of a pure white : it begins to open about 
seven or eight o'clock in the evening, and closes 
before sun-rise in the morning. Martyn's 
Letters, p. 294 The Cistus labdaniferus, and 
many other flowers, lose their petals after hav- 
ing heen a few houm expanded in the day-time ; 
for in these plants the stigma is soon ixn^eg- 
nated by the nunAcrous anthers : in many 
flowers of the Cistus labdaniferus 1 observed 



Bright as the blush of rising morn, and warms 
The dull cold eye of Midnight with her charms. 
There to the skies she lifts ber pencill'd brows. 
Opes her fair lips, and breathes her virgin 

vows ; 20 

Eyes the white zenith; counts the suns that 

roll 
Their distant fires, and blaze around the pole ; 
Or marks where Jove directs his glittering car 
O'er heaven's blue vault,— herself a brighter 

star. 
—There as soft zephyrs sweep with pausing ain 
Thy snowy neck, and part thy shadowy hairs. 
Sweet Maid of Night ! to Cynthia's sober-beams 
Glows thy warm cheek, thy pollsh'd bosom 

gleams. 
In crowds around thee gaze the admiring swains. 
And guard in silence tibe enchanted plains ; SO 
Drop the still tear, or breathe the impassion'd 

sigh. 
And drink inebriate rapture from thine eye. 



two or three of the stamens were perpetually 
bent into contact with the pistil. 

The Nyctanthes, called Arabian Jasmine, is 
another flower, which expands a beautiful corol, 
and gives out a most delicate perfume during 
the night, and not in the day, in its native coun- 
try, whence its name ; botanical philosophers have ' 
not yet explained this wonderful property ; per- 
haps the plant sleeps during the day as some 
animals do ; and its odoriferous glands only 
emit their fragrance during the expansion of the 
petals; that is, during its waking hours; the 
Geranium tris^e has the same property of 

giving up its fragrance only in the night. Tlie 
owers of the Cucurbita fagenaria are said to 
close when the sun shines upon them. In our 
climate many flowers, as tragopogon, and hibis- 
cus, close their flowers before tne hottest part of 
the day comes on; and the flowers of some 
species of cucubalus, and Silene, viscous cam- 
pion, are closed all day ; but when the sun leaves 
them they expand, and emit a very agreeable 
scent ; whence such plants are termed nocti flora. 



ranto IV.] IjOVES op 

Thus when old Needwood's hoary scenes the 

night 
Paints with blue shadow, and with milky light ; 
Where Mundy pour'd, the listening nym];dbs 

among, 
Loud to the echoing vales his parting song ; 
With measured step the Fairy Sovereign treads, 
Shakes her high plume, and glitters o'er the 

meads; [tnun, 

Round each green holly leads her sportive 
And little footsteps mark the circled plain ; 40 
Each haunted rill with silver voices rings, 
And night's sweet bird in livelier accents sings. 



Ere the bright star, which leads the morning 
sky. 
Hangs o'er the blushing east his diamond eye, 
The chaste Tropseo leaves her secret bed ; 
A saint-like glory trembles round her head : 
Eight watchful swains along the lawns of night 
With amorous steps pursue the virgin light ; 
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O'er her fiiir form the electric lustre plays, 
And cold she moves amid the lambent blaze 50 
So shines the glow-fly, when the sun retires. 
And gems the night-air with phosphoric fires ; 
Thus o'er the marsh aerial lights betray, 
And charm the unwary wanderer from his 

way. 
So when thy King, Assyria, fierce and proud, 
Three human victims to his idol vow'd ; 
Rear'd a vast pyre before the golden shrine 
Of sulphurous coal, and pitch-exsuding pine ;— 
—Loud roar the flames, the iron nostrils 

breathe, 59 

And the huge bellows pant and heave beneath ; 
Bright and more bright the blazing deluge 

flows, [glows. 

And white with seven-fold heat the furnace 
And now the Monarch fix'd with dread sur- 



Where Mundy, 1. 85. Alluding to an unpub- 
lished poem by F. N. C. Mundy, Esq. on his 
leaving Need wood- Forest. See the passage in 
the notes at the end. 

Troj)€Bolum. 1. 45. Majus. Garden Nastur- 
tion, or greater Indian cress. Eight males, one 
female. Miss E. C. Linneus first observed the 
Tropseolum Majus to emit sparks or flashes in 
the mornings before sun-rise, during thrmonths 
of June or July, and also during the twilight in 
the evening, but not after total darkness came 
on ; these singular scintillations were shovm 
to her father and other philosophers ; and 
Mr. Wilcke, a celebrated electrician, believed 
them to be diecti'ic. Lin. Spec. Plantar, p. 490. 
Swedish Acts for the year 1762. Pulteney's 
View of Linneus, p. S20. Nor is this more 
wonderful than that the electric eel and torpedo 
should give voluntary shocks of electricity ; and 
in this plant perhapH, as in those animals, it may 
be a mode of defence, by which it J^arasses or 
destroys the night flying insects which infest it ; 
and probably it may emit the same sparks dur- 
ing tne day, which must be then invisible. This 
curious subject deserves further investigation. 
See Dictamnus. The ceasing to shine of this 
plant after twilight might induce one to con- 
ceive, that it absorbed and emitted light, like the 
Bolognian Phosphorus, or calcined ovster- 
shells, so well explained by Mr. B. Wilson, 
and by T. B. Beccari. Experiments on Phos- 
phori, by B. Wilson. The light of the even- 
ing, at the same c^stance from noon, is much 
greater, as I have repeatedly observed, than the 
light of the morning; this is owing, I suppose, 
to the phosphorescent quality of almost all bodies 
in a greater or less degree, which thus absorb 
light during the sun-shine, and continue to emit 
it again for some time afterwards, though not 
in such quantity as to produce apparent scintil- 
lations. The nectary of this plant grows from 
what is supposed to be the calyx ; but this sup* 
posed calyx is coloured, and perhaps, from this 
circumstance ot its bearing the nectary, should 
rather be esteemed a part of the corol. See an 
additional note at^ the end of the poeu}. 



prise 
Deep in the burning vault his dazzled eyes. 
" Lo ! Three unbound amid the frightfiil glare, 
Unscorch'd their sandals, and unsing'd their 

hair ! 
And now a fourth with seraph-beauty bright 
Descends, accosts them, and outshines the light ! 
Fierce flames innocuous, as they step, retire ! 
And slow they move amid a world of fire !" 70 
He spoke,— to Heaven his arms repentant 

spread. 
And kneeling bow'd his gem-encircled head. 

Tvm Sister- Nymphs, the fair Avenas, lead 
Their fleecy squadrons on the lawns of Tweed ; 



So shines the glovo-jiy* 1. 51. In Jamaica, iu 
some seasons of the year, the fire flies are seen 
in the evenings in great abundance. When they 
settle on the ground, the bull-frog greedily de- 
vours them ; which seems to have given origin 
to a curious, though cruel, method of destroy- 
ing these animals : if red-hot pieces of charcoal 
be thrown towards them in the dusk of the even- 
ing, they leap at them, and, hastily swallow- 
ing them, arc burnt to death. 

Avena. 1. 7S. Oat. The numerous families 
of grasses have all three males, and two females, 
except Anthoxanthum, which gives thegrateful 
smell to hay, and has but two males. The herbs 
of this order of vegetables support the countless 
tribes of graminivorous animals. The seeds 
of the sms^er kinds of grasses, as of aira, poa, 
briza, stipa, &c. are the sustenance of many 
sorts of birds. The seeds of the large grasses, 
as of wheat, barley, rye, oats, supply food to 
the human species. 

It seems to have required more ingenuity to 
think of feeding nations of mankind with so 
small a seed, than with the potato of Mexico^ 
or tiie bread-fruit of the soathem islands ; hence 
Ceres in Egypt, which was the birth-place of 
our European arts, was deservedly celebrated 
amongst tneir divinities, as well as Osyris, who 
invented the Plough. 

Mr. Wahlborn observes, that as wheat, r^-c. 



ISO 
Pass with light step his wave-worn banks 

along, 
And walce his Echoes with their silver tongue ; 
Or touch the reed, as gentle Love inspires, 
In notes accordant to their chaste desires. 



I. 



** Sweet Echo ! sleeps thy vocal shell, 
Where this high arch o'erhangs the dell ; 80 
While Tweed with sun-reflecting streams 
Chequers thy rocks with dancing beams ?— 

II. 

Here may no clamours harsh intrude. 
No brawling hound or clarion rude ; 
Here no fell beast of midnight prowl. 
And teach thy tortured cliffs to howl ! 

III. 

Be thine to pour these vales along 
Some artless shepherd's evening song ; 
While night's sweet bird, from yon high spray 
Responsive, listen to his lay. 90 

IV. 

And if, like me, some love-lorn maid 
Should sing her sorrows to thy shade. 
Oh, sooth her breast, ye rocks around ! 
With softest sympathy of sound.** 

From ozier bowers the brooding halcyons peep, 
The swans pursuing cleave the glassy deep. 
On hovering wings the wondering reed-larks 

play. 
And silent bitterns listen to the lay.— 
Three shepherd-swains beneath the beechen 

shades 
Twine rival garlands for the tuneful maids ; 
On each smooth bark the mystic love-knot 
frame, 101 

Or on white sands inscribe the favour'd name. 
Green sweUs the beech, the widening knots im- 
prove. 
So spread the tender growths of living love ; 
Wave follows wave, the letter'd lines decay. 
So love's soft forms uncultured melt away. 



and many of the grasses, and plantain, lift up 
their antners on long filaments, and thus expose 
the enclosed fecundating dust to be washed 
away by the rains, a scarcity of com is produc- 
ed by wet summery ; hence the necessitj^ of a 
caretul choice of seed-wheat, as that, which had 
not received the dust of the anthers, will nl>t 
grow, though it may appear well to the eye. 
The straw of the oat seems to have been the first 
musical instrument, invented during the pasto- 
ral ages ' of the world, before the mscovery of 
ineta&* S«e note on Cistus. 
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\Canto IW. 



From time's remotest dawn w^here Chma 
brings 
In prood succession all her patriot-kings ; 
O'er desert-sands, deep gulfs, and hills sublime. 
Extends her massy wall from dime to clime ; 
With bells and dragons crests her pi^od-bowers. 
Her silken palaces, and porcelain towers ; 112 
With long canals a thousand nations laves ; 
Plants all her wilds, and peoples all her waves ; 
Slow treads fair Cannabis the breezy strand. 
The distaff streams dishevell'd in her hand ; 
Now to the left her ivory neck inclines. 
And leads in Paphian curves its azure lines ; 
Dark waves the fringed lid, the warm cheek 

glows. 
And the fair ear the parting locks disclose ; ISO 
Now to the right with airy sweep she bends. 
Quick join the threads, the dancing spole de- 
pends. 
-^Five swains attracted guard the Nymph, by 

turns 
Her grace inchants them, and her beauty burns ; 
To each she bows with sweet assuasive smile. 
Hears his soft vows, and turns her spole the 
while. 

So when with light and shade, concordant 
strife ! 
Stem Clotho weaves the chequer'd thread of Ijf^ ; 
Hour after hour the growing line extends. 
The cradle and the coffin bound its ends ; 130 
Soft cords of siUc the whirling spoles reveal. 
If smiling Fortune turn the giddy wheel ; 
But if sweet Love with baby-fingers twines. 
And wets with dewy lips the lengthening lines, 
Skein after skein celestial tints unf<4d. 
And all the silken tissue shines with gold. 

Warm with sweet blushes bright Galantha 
glows. 
And prints with frc^ic step the melting snows : 



Cannabis, I. lib. Chinese hemp. Two houses. 
Five males. A new species of hemp, of which 
an account is given by K. FiCzgerald, Esq. in a 
letter to Sir Joseph Banks, and which is believ- 
ed to> be much superior to the hemp of other 
countries. A few seeds of this plant were sown 
in England on the 4th of June, and grew to 
fourteen feet seven inches in height by the mid- 
dle of October "; they were nearly seven inches 
in circumference, and bore many lateral 
branches, and produced very white and tough 
fibres. At some parts of the time theseplants 
grew nearly eleven inches in a week.— Fhilos. 
Trans. Vol. LXXII. p. 46. 

Paphian curves, 1. 118. In his ingenious work, 
entitled. The Analysis of Beauty, Mr. Hogarth 
believes that the triangular glass, which was 
dedicated to Venus in her temple at Paphos, 
contained in it a line bending spirally round a 
cone with a certain degi*ee of curvature ; and 
that this pyramidal outline and serpentine curve 
constitute, the principles of Grace and Beauty. 

Galanthtts, 1. 137. Nivalis. Snowdrop. Six 
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0'«r silent floods, white hills, and glittering 

meads, 
Six rival swains the playful beauty leads, 140 
Chides with her dulcet voice the tardy Spring, 
Bids slumbering Zephyr stretch his folded wing. 
Wakes the hoarse cuckoo in his gloomy cave. 
And calls ' the wondering dormouse from his 

grave, [grove. 

Bids the mute redbreast cheer the budding 
And plaintive ringdove tune her notes to love. 

« 

Spring ! with thy own sweet smile and tune- 
ful tongue, 
Delighted Bellis calls her infant throng. 
Each on his reed astride, the cherub-train 149 
Watch her kind looks, and circle o'er the plain ; 
Now with young Wonder touch the sliding snail, 
Admire his eye-tipp'd horns, and painted mail ; 
Chase with quick step, and eag«r arms out- 
spread. 
The pausing butterfly from mead to mead ; 
Or twine green oziers with the fragrant gale. 
The azure harebel, and the primrose pale. 



males, one female. Tlie first flower that ap- 
pears after the winter solstice. See StilUng- 
fleet's Calendar of Flora. 

Some snowdrop-roots taken up in winter, and 
boiled, had the insipid mucilaginous taste of the 
orchis, and, if cured m the same manner, would 
probably make as good salep. The roots of the 
hyacinth, I am informed, are equally insipid, 
and might be used as an article of rood. Gmelin, 
in his history of Siberia, says the Martagon Lily- 
makes a part of the food of that country, whicn 
is of the same natural order as the snowdrop. 
Some roots of crocus, which I boiled, had a dis- 
agreeable flavour. 

The difficulty of raising the orchis from seed, 
has, perhaps, been a principal reason of its not 
being cultivated in this countiy as an article of 
food. It is affirmed, by one of the Linnean 
school, in the Amcenit. Academ. that the seeds 
of orchis will ripen, if you destroy the new 
bulb ; and that lily of the valley, convallaria, 
will produce many more seeds, and ripen them, 
if the roots be crowded in a garden-pot, so as to 
prevent them from producing many bulbs. Vol. 
V I. p. 120. It is probable either of these me- 
thods may succeed with these and other bulbous- 
rooted plants, as' snowdrops, and might render 
their cultivation profitable in this climate. The 
root of the asphodelus ramosus, branchy aspho- 
del, is used to feed swine in France ; the starch 
is obtained from the alstromeria licta. M6m. 
d'Agricult. 

Bellis prolifera, 1. 146. Hen and chicken 
daisv. Jn this beautiful monster not only the 
impletion or doubling of the petals takes place, 
as described in the note on Alcea ; but a nume- 
rous circlet of less flowers on x>eduncles, or foot- 
stalks, rise from the sides of the calyx, and sur- 
round the proliferous parent. The same occurs 
in calendula, marigold ; in heracium, hawk- 
weed ; and in scabiosa, scabious. Phil. Botan. 
p. 8S. 

Tliefragrcmi gale, 1. 166. The buds of the 
myrica gale possess an agreeable aromatic fm- 
grance, and might be worth attendihg to as an 



Join hand in band, and in procession gay 
Adorn with votive wreaths the shrine of 

May. 
— So moves the Goddess to the Idalian groves. 
And leads her gold-hair'd family of Loves. IGO 
These, from the flaming furnace, strong and bold 
Pour the red steel in many a sandy mould ; 
On tinkling anvils (with Vulcanian art, ) 
Turn with hot tongs, and forge the dreadful 

dart ; 
The barbed head On whirling jaspers grind. 
And dip the point. in poison for the mind ; 
Each polish' d shaft with snow-white plumage- 
wing. 
Or strain the bow reluctant to its stung. 
Those on light pinion twine with busy hands. 
Or stretch from bough to bough the flowery 
bands ; 170 

Scare the dark beetle, as he wheels on high. 
Or catch in silken nets the gilded fly ; 



article of the materia medica. Mr. Sparman 
suspects, that the green wax-like substance, with 
which at certain times of the year the berries of 
the myrica cerifera, or candle-berry myrtle, are 
covered, are deposited there by insects. It is 
used by the inhabitants for making candles, 
which he says burn rather better than those 
made of tallow. Voyage to the Cape, V. I. p. 
845. Du Valde gives an account of a white wax 
made by small insects round the branches of a 
tree in China in great quantity, which is there 
collected for mescal and economical purposes. 
The tree is called tong-tsin. Descript. of China. 
Vol. I. p. 230. 

Deej) in wide caves, 1. 179. The arguments 
which tend to show that the warm springs of 
this country are produced from steam raised by 
deep subteiTaneous fires, and afterwards con- 
densed between the strata of the mountains^ 
appear to me much more conclusive than the 
idea of their being warmed by chemical combi- 
nations near the surface of the earth ; for, Ist, 
their heat has kept accurately the same perhaps 
for many centuries, certainly as long as we have 
been possessed of good thermometers; which 
cannot be well explained, without supposing 
that they are first in a boiling state. For as the 
heat of boiling water is 212, and that of the inter- 
nal parts of the earth 48, it is easy to understand 
that the steam raised from boiling water, after 
being condensed in some mountain, and passing 
from thence through a certain space of the cold 
eai*th, must be cooled always to a given degree ; 
and it is probable the distance from the exit of 
the spring to the place wh^'e the steam is con- 
densed, might be guessed by the degree of its 
warmth. 

2. In the dry summer of 1780, when all other 
springs were either dry or much diminished, 
those of Buxton and Matlock (as I was well in- 
formed on the spot) had suffered no diminution ; 
which proves that the sources of these warm 
m[>rings are at great depths below the surface of 
the earth. 

3. There are numerous perpendicular fissures 
in the rocks of Derbyshire, in which the ores of 
lead and copper are foimd, and which pass to 
unknown depths, and might thence afford a 
jmssage to steam from great subterraneous fires. 



{ 
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Call the young Zephyi-s to their fragraut 

bowers, 
And stay with kisses sweet the vernal Hours. 

Where, as proud Masson rises rude and bleak, 
And with misshapen turrets crests the Peak, 
Old Matlock gapes with marble jaws, beneath, 
And o'er scared Derwent bends his flinty teeth ; 
Deep in wide caves below the dangerous soil 
Blue sulphurs flame, imprison*d waters boil. 180 
Impetuous streams in spiral columns rise 
Through rifted rocks, Impatient for the skies ; 
Or o'er bright seas of bubbling lavas blow ; 
As heave and toss the billowy fires below ; 
Condensed on high, in wandering rills they glide 
From Masson's dome, and burst his sparry side ; 
Round his grey towers, and down his fringed 

vralls, 
From cliff to cliff, the liquid treasure falls ; 
In beds of stalactite, bright ores among, 189 
O'er corals, shells, and crystals, winds along ) 
Crusts the green mosses, and the tangled wood. 
And sparkling plunges to its parent flood. 
—O'er the warm wave a smiling youth presides, 
Attunes its murmurs, its meanders guides, 
(The blooming Fucus) in her sparry coves 
To amorous Echo sings his secret loves, 



4. If these waters were heated by the decom- 
position of pyrites, there would be some chaly- 
beate taste or sulphureous smell in them. See 
note in part I. on the existence of centr&l fires. 

Fucus, I. 195. Clandestine marriage. A 

3»ecies of fucus, or of conferva, soon appears in 
1 basons which contain water. Dr. Priestley 
found that great quantities of pure dephlogisti- 
cated air were given up in water at the points of 
this vegetable, particularly in the sunshine, and 
that hence it contributed to preserve the water 
in reservoirs from becoming putrid. The mi- 
nute divisions of the leaves of subaquatic plants 
as mentioned in the note on Trapa, and of the 
gills of fish, seem to serve another pui'pose be- 
sidfsr that of increasing their surface, wnich has 
not, I believe, been attended to, and that is to 
facilitate the separation of the air, which is me- 
chanically mixed or chemically dissolved in wa- 
ter by their points or edges: this appears on 
immersing a dry hairy leaf in water fresh from 
a pump ; innumerable globules like quicksilver 
appear on almost every point ; for the exti'emi- 
ties of these points attract the particles of water 
less forcibly than those particles attract each 
other ; hence the contained air, whose elasticity 
was but just balanced by the attractive power of 
the'surrounding particles of water to each other, 
find at the point of each fibre a place where the 
resistance to its expansion is less ; and in conse- 
quence it there expands, and becomes a bubble 
of air. It is easy to foresee that the rays of the 
sunshine, by being refracted and in part reflected 
by the two surfaces of these minute air-bubbles, 
must impart to them much more heat than to 
the transparent water ; and thus facilitate their 
ascent by further expanding them ; and that the 
points of vegetables attract the particles of water 
less than they attract each other, is seen by the 
spherical form of dew-drops on the points of 

frass. See note on Vegetable Respiration in 
'ait I. 
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Bathes his fikir forehead in the misty etreMs, 
And with sweet breath perf umM the rising steam. 
—So, erst, an Angel o'er Betheada's springs. 
Each mom descending, shook his dewy w^ings ; 
And as his bright translucent form he laves. 
Salubrious powers enrich the troubled waves. 

Amphibious nymph, from Nile's prolific bed 
Emerging Trapa lifts her pearly head ; 
Fair glows her virgin cheek and modest breast, 
A panoply of scales deforms the rest ; 
Her quivering fins and panting gills she hides, 
But spreads her silver arms upon the tides ; 



TVopo. 1. S04. Four males, one female. The 
lower leaves of this plant grow under water, 
and are divided into minute capillary ramifica«- 
tions; while the upper leaves are broad and 
round, and have air-bladders in their footstalks 
to support them above the surface of the water. 
As the aerial leaves ot vegetables do the office of 
lungs, by exposing a large surface of vessels with 
their contained fluids to the influence of the air ; 
so these aquatic leaves answer a similar purpose 
like the gills of fish ; and perhaps gain from wa- 
ter or give to it a similar matenal. As the ma- 
terial thus necessary to life seems to abound more 
in air than in water, the subaquatic leaves of 
this plant, and of sisymbrium, oenanthe, ranun- 
culus aquatilis, water crowfoot, and some 
others, are cut into fine divisions to increase the 
surface ; whilst those above water are undivided. 
So the plants on high mountains have their up- 
per leaves more divided, as pimpineUa, petroseli- 
num, and others, because here the air is thinner, 
and thence a larger surface of contact is requir- 
ed. The stream of water also passes but once 
along the gills of fish, as it is sooner deprived of 
its virtue ; whereas the air is both received and 
ejected by the action of the lungs of land- 
animals. The whale seems to be an exception 
to the above, as he receives water and spouts it 
out again from an organ, which I suppose to 
be a respiratory one ; and probably the lamprey, 
so frequent in the month of April both in the 
Severn and Derwent, inspires and expires wa- 
ter on the seven holes on each side of the neck, 
which thus perform the office of the gills of other 
fish. As spring- water is nearly of Uie same de- 
gree of heat in all climates, the aquatic plants, 
which grow in rills or fountains, are found 
equally in the torrid, temperate, and frigid 
zones, as Tvater-cress, water-parsnip, ranun- 
culus, and many others. 

In warmer climates the watery grounds are 
usefully cultivated, as with rice ; and the roots 
of some aquatic plants are said to have supplied 
food, as the ancient lotus in Egypt, which some 
have supposed to be the nymphsea.— In Siberia 
the roots of the butomus, or flowering rush, are 
eaten, which is well worth further inquiry, as 
they grow spontaneously in our ditches and ri- 
vers, which at present produce no esculent veg- 
etables ; and might thence become an article of 
useful cultivation. Herodotus affirms that the 
Egyptian lotus grows in the Nile, and resembles 
a lily. Tliat the natives dry it in the sun, and 
take the pulp out of it, which grows like the 
head of a poppy, and bake it for bread. Euterpe. 
Many grit-stones and coals, which I have seen, 
seem to bear an impression of the roots of the 
nymphsea, which are often three or four indies 
tnick, especially the white-flowered one. 
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Slow as she s^ls, her ivory neck she laves, 
And shakes her golden tresses o*er the waves. 
Charm'd round the Nymph, in circling gam- 
bols glide 21 1 
Four Nereid-forms, or shoot along the tide ; 
Now all as one they rise with frolic spring, 
And beat the wondering air on humid wing ; 
Now all descending plunge beneath the main. 
And lash the foam with undulating titiin ; 
Above, below, they wheel, retreat, advance 
In air and ocean weave the mazy dance ; 
Bow their quick heads, and point their diamond 
eyes, 219 
And twinkle to the sun with ever-changing dyes. 

Where Andes, crested with volcanic beams. 
Sheds a long line of light on Plata's streams ; 
Opes all his springs, unlocks his golden caves, 
And feeds and freights the immeasurable waves ; 
Delighted Ocyma at twilight hours 
Calls her light car, and leaves the sultry bowers ; 
Love's rising ray, and youth's seductive dye, 
Bloom'd on her cheek, and brighten'd in her 

eyej 

Ocymum salinum, 1. 225. Saline basil. Class 
Two Powers. The Abbe Molina, in his History 
of Chili, translated from the Italian by the 
Abbe Grrewvel, mentions a species of basil, 
which he calls ocymum salinum : he says it re- 
sembles the common basil, except that the stalk 
is round and jointed ; and that ^ough it grows 
sixty miles from the sea, yet every morning it is 
covered with saline globules, which are hard and 

r' mdid, appearing' at a distance like dew ; and 
t each plant furnishes about half an ounce of 
fine salt every day, which the peasants collect, 
and use as common salt, but esteem it superior 
in flavour. 

As an article of diet, salt seems to act simply 
as a stimulus, not containing any nourishment, 
and is the only fossil substance which the caprice 
of mankind has vet taken into thfeir stomachs 
along with their rood ; and, like all other unna- 
tural stimuli, is not necessary to people in 
health, and contributes to weaken our system ; 
though it may be useful as a medicine. It seems 
to be the immediate cause of the sea-scurvy, as 
those patients quickly recover 'by the use of fresh 
provisions ; and is probably a remote cause of 
scrofula (which consists in the want of irritabi- 
lity in the absorbent vessels) and is therefore ser- 
viceable to these patients ; as wine is necessary 
to those whose stomachs have been weakened by 
its use. The universality of the use of salt with 
our food, and in our cookery, has rendered it 
difficult to prove the truth of tiiese observations. 
I suspect that fleslb-meat cut into thin slices, 
either raw or boiled, might be preserved in coarse 
sugar or treacle ; and thus a very nourishiog 
and salutary diet might be presented to our sea- 
men. See note on salt-rocks, in Part I. Canto 
II. If a person unaccustomed to much salt 
should eat a couple of red herrings, his insensi- 
ble perspiration will be so much increased by the 
stimulus of the salt, that he will find it necessary 
in about two hours to drink a quart of water : 
the effects of a continued use of salt in weaken- 
ing the action of the lymphatic system may 
hence bo deduced. 
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Chaste, pure, and white, a zone of silver graced 
Her tender breast, as white, as pure, as chaste ; 
— By four fond swains in playful circles dra>vn. 
On glowing wheels she tracks the moon-bright 

lawn, 232 

Moimts the rude cliff, unveils Jier blushing. 

charms, 
And calls the panting zephyrs to her arms. 
Emerged from ocean springs the vaporous air, 
Bathes her light limbs, uncurls her amber hair, 
Incrusts her beamy form with films saline, 
And beauty blazes through the crystal shi'ine.— ' 
So with pellucid studs the ice-flower gems 
Her rimy foliage and her candied stems. 240 
So from his glassy horns, and peai'ly eyes, 
The diamond-beetle darts a thousand dyes ; 
Mounts with enamel'd wings the vesper gale. 
And wheeling shines in adamantine maiL 

Thus when loud thunders o'er Gomorrah 

burst, [curst, 

And heaving earthquakes shook his realms ac- 
An Angel-guest led forth the ti*embling fair 
With shadowy hand, and warn'd the guiltless 

pair; [fly, 

** Haste from these lands of sin, ye righteous ! 
Speed the quick step, nor turn the lingering 

eye!"— 260 

—Such the command, as fabling bards recite. 
When Orpheus charm'd the grisly king of night ; 
Sooth'd the pale phantoms with his plaintive 

lay. 
And led the fair assurg^it into day.— 
Wide yawn'd the earth, the fiery tempest flash'd. 
And towns and towers in one vast ruin crash'd ; 
Onward they move,— loud horror roars behind, ' 
And shrieks of anguish beUow in the wind. 
With many a sob, amid a thousand fears, 
The beauteous wanderer pours her gushing 

tears; 260 

Each soft connection rends her troubled breasb 
—She turns, unconscious of the stem behest !•— 
" I faint !— I fall !<— ah, me !— sensations chill 
Shoot through my bones, my shuddering bosom 

thriU! [fault, 

I freeze ! I freeze ! just Heaven r^ards my 
Numbs my cold limbs, and hardens into salt !— 
Not yet, not yet, your dying love resign ! 
This last, last kiss receive !— no longer thine !"— 
She said, and ceased,^— her stiffen'd form he 

press'd, 269 

And strain'd the briny cxtlumn to his breast ; 
Printed with quivering lips the lifeless snow. 
And wept, and gazed the monument of wo.— 
So when ^neas through the flames of Troy 
Bore his pale sire, and led his lovely boy ; 
With loitering step the fair Creusa stay'd, • 
And death involved her in eternal shade.— 



Ice-JlouHnr, 1. 239. Mysembryanthcmum crysf 
tallinum. 



184 

^Oft the lone Pilgrim, that hit road forsakes, 
Marks the wide ruins, and the sulphur'd lakes ; 
On mouldering piles amid asphaltic mud 
Hears the hoarse bittern, where Gomorrah 

stood ; 280 

Recalls the unhappf Pair with lifted eye, 
I^eans on the crystal tomb, and breathes the 

silent sigh. 



With net-wore sash and glittering gorget 
drestiM, 
And scarlet robe lapell'd upon her breast, 
Stern Ara frowns, the measured march as- 
sumes, [plumes ; 
Trails her l«»ng lance, and nods her shadowy 
Whil# Lore's soft beams illume her treacherous 

eyes. 
And Beauty lightens through the thin disguise. 
So erst, when Hercules, untamed by toil, 
Own'd the soft power of Dejanira's smile:— 890 
His lion-spoils the laughing Fair demands. 
And gives the distaff to his awkward hands ;' 
O'er her white neck the bristly mane she 

throws, 
And binds the gaping whiskers on her brows ; 
Flaics round her slender waist the shaggy rest. 
And clasps the relret paws across her breast. 



Arum, L 286. Cuckow-pint, of the class 
Gynandria, or masculine ladies. The pistil or 
female part of the flower, rises like a club, is 
covered abore or dothed, as it werev by the an- 
thers or males ; and some of the species have a 
laive scarlet blotch in the middle of every leaf. 

The singular and wonderful structure of this 
flower has occasioned manv disputes amongst 
botanists. See Toumef. Maipig. DiUen. Riven. 
&C. The receptacle is enlarged into a naked 
dub, with the germs at its Imse; the stamens 
are affixed to the receptade amidst the germs (a 
natural proaigy,) and thus do not need the as- 
sistance of devating filaments : hence the flower 
may be add to be mverted. Families of Plants 
translated from Linneus, p. 618. 

The spadix of this plant is frequently quite 
white, or coloured, and the leaves liable to be 
striked with white, and to have black or scar- 
let blotches on them. As the plant has no corol 
or blossom, it is probable the coloured juices in 
these parts of the sheath or leaves may serve the 
same purpose as the coloured juices in the petals 
of other flowers; from which 1 suppose the 
honey to hie prepared. See note on HeUeborus. 
I am informed that those tulip-roots which have 
a red cuticle produce red flowers. See Rubia. 

When the petals of the tulin become striped 
with manv colours, the plant loses almost half 
of its heignt ; and the method of making them 
thus bre^ into colours is by transplanting them 
into a meagre or sandy soil, after they have jrre- 
viou^y enjoyed a richer soil: hence it appears, 
that the plant is weakened when Xhe flower be- 
comes variegated. See note on Anemone. For 
the acquired habits of vegetables, see Tulipa, 
Orchis. 

The roots of the Arum are scratched up and 
eaten by thrushes in severe snowy seasons. 
White's Hist, of Sdboum, p. 43. 



Next with soft hands the knotted dob ah« rears. 
Heaves up from earth, and on her shoalder 

bears. 
Onward with loftier step the Beanty treads, 
And trails the brinded ermine o*er ^e meads ; 
Wolves, bears, and pards, forsake the affrighted 

groves, 201 

And grinning Satyrs tremble, as she moves. 

Caryo's sweet smile Dianthus proud admires. 
And gazing bums with unallow'd desires ; 
With sighs and sorrows her compassion moves, 
And wins the damsd to illicit loves. 
The Monster-offspring heirs the father's pride, 
Mask'd in the damask beauties of the bride. 
So, when the Nightingde in eastern bowers 309 
On quivering pinion woos the Queen of flowers ; 
Inhales her fragrance, as he hangs in air. 
And mdts with mdody the blushing fair; 



Dianthus, 1. SOS. Superbns. Proud Pink. 
There is a kind of pink called Fairchild's mule, 
which is here supposed to be produced between 
a Dianthus superbus, and the Caryophyllus, 
Clove. The Dianthus superbu^ eiiiits a most 
fragrant odour, particularly at night. Vegetable 
mmes supply an irrefragable argument in fa- 
vour of the sexual system of botany. They are 
said to be numerous ; and, like the mules of the 
animal kingdom, not alvi^ys to contfaiue their 
specie9«by seed. There is an account of a curi- 
ous mule from the Antirrhinum linaria, Toad- 
flax, in the Amoenit. Acadam..V. I. No. 3. and 
many hybrid plants described in No. S2. The 
urtica alientia is an evergreen plant, which ap- 
pears to be a nettle from the nude flow^ers, and 
a PeUitoi*y (Parietaria) from the female ontn 
and the fVuit ; and is hence between both. Mur- 
ray, Syst. Veg. Amongst the English indigen- 
ous plants, the veronica hybrida, mule s|^ed- 
wel, is supposed to have originated fit>m the 
offidnal one, and the spiked one. And the 
Sibthorpia Europcea to have for its parents the 
golden saxifrage and marsh pennywort. Pul- 
teney's View of Linneus, p. 25S. Mr. Grabei^, 
Mr. Schreber, and Mr. Ramstrom, seem of 
opinion, that the internal structure or parts of 
fructification in mule-plants resemble the femde 
parent ; but that the habit or external structure 
resembles the male parent. See treatises under 
the above names in V. V I* Amcenit. Academic 
The mule produced from a horse and the ass re- 
sembles the horse externally with his ears, 
mane, and tail; but with the nature or man- 
ners of an ass : but the Hinnus, or creature pro- 
duced from a male ass, and a mare, resembles 
the father externally in stature, ash-colour, and 
the black cross, but with- the nature or manners 
of a horse. The breed from Spanish rams and 
Swedish ewes resembled the Spanish sheep in 
wool, stature, and extei*nal form ; but was as 
hardy as the Swedish sheep ; and the contrarv 
of those which were produced from Swedish 
rams and Spanish ewes. The offi«pring from 
the male goat of Angora and the Swedish female 
goat had Jong soft camel's hair ; but that from 
the male Swedish goat, and the female one of 
Angora, had no improvement of their wool. 
An English ram without horns, and a Sw^edish 
homed ewe, produced sheep without horns. 
Amen. Acad. Vol. VI. p. 13. 



Canto ir.} 



ZOVTIS OF 



Half-rose, half-bird, a beauteous Monster 
springs, [wings ; 

Waves his thin leaves, and daps his glossy 

Long horrent thorns his mossy 1^;8 surround. 

And tendril-talons root him to the ground ; 

Green films of rind his wrinkled neck over- 
spread. 

And crimson petals crest his curled head ; 

Soft warbling beaks in each bright blossom 
move. 

And vocal Rosebuds thrill the enchanted grove ! 

Admiring Evening stays her beamy star, 331 

And still Night listens from his ebon car ; 

While on white wings descending Houries 
throng, 

And drink the floods of odour and of WHig* 

When from his golden urn the Solstice pours. 
O'er Afric's sable sons- the sultry hours ; 
When not a gale flits o*er her tawny hills^ 
Save where the dry Harmattan breathes and 
kills; 



The dry harmatlan, 1. S28. The harmattan is 
a sinffulfur wind blowing from the interior parts 
of Amca to the Atlantic ocean, sometimes for a 
few hours, sometimes for several days without 
regular periods. It is always attended with a 
fog or haze, so dense as to render those objects 
invisible which are at the distance of a quarter of 
a mile ; the sun appears through it only about 
noon, and then of a dilute red, and very minute 
particles subside from the misty air so as to make 
the grass, and the skins of negroes appear whit- 
ish. The extreme dryness which attends this 
wind or {og^ without dews, withers and quite 
dries the leaves of vegetables ; and is said by Dr. 
Lind at .some seasons to be ^tal and malignant 
to mankind ; probably after much preceding wet, 
when it may become loaded with the exhalations 
from putrid marshes ; at other seasons it is said 
to check epidemic diseases, to cure fluxes, and 
to heal ulcers and cutaneous eruptions ; which 
is probably effected by its yielding no moisture 
to the mouths of the external absorbent vessels, 
by which the actions of the other branches 6f 
the absorbent system is increased to supply the 
deficiency. Account of the Harmattan, Phil, 
Trans, Vol. LXXI. 

The Rev. Mr. Sterling gives an account of a 
darkness for six or eight hours at Detroit in 
America, on the 19th of October, 1762, in which 
the sun appeared as red as blood, and thrice its 
usual size : some rain falling, covered white 
paper with dark drops, like sulphur or dirt, 
which burnt Jike wet gun-powder, and Ihe air 
had a very sulphureous smell. He supposes this to 
have been enutted from some distant earthquake 
or volcano. Philos. Trans. Vol. LI 1 1, p. 6S, 

In many circumstances this wind seems much 
to resemble the dry fog which covered most 
parts of Europe for many weeks in the summer 
of 1780, which has been supposed to have had a 
volcanic origin, as it succeeded the violent erup- 
tion of Mount Hecla, and its neighbourhood. 
From the subsidence of a white powder, it seems 
probable that the harmattan has a smilar origin, 
from the unexplored mojuntainsof Africa. Nor 
is it improbable, that the epidemic coughs, which 
occasionally traverse immense tracts of country. 
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When stretch'd in dust her gasping panthers lie. 
And vn*ith'd in foamy folds her serpents die : SSO 
Indignant Atlas mourns his leafless woods. 
And Gambia trembles for his sinking floods ; 
Contagion stalks along the briny sand. 
And Ocean rolls his sick'ning shoals to land. 
—Fair Chunda smiles amid the burning waste, 
Her brow uilturban'd, and her zone unbraced ; 
Ten brother-youths with light umbrellas shade. 
Or fan with busy hands the panting maid ; 
Loose wave her locks, disclosing, as they break, 
The rising bosom and averted cheek ; S40 

Clasp'd round her ivory neck with studs of gold 
Flows her thin vest in many a gauzy fold ; 
O'er her light limbs the dim transparence plays, 
And the fair form, it s^ms to hide, betrays. 

Cold from a thousand rocks, where Ganges 
leads 
The gushing waters to his sultry meads ; 



may be the products of volcanic eruptions; nor 
impossible, that at some future time contagious 
miasmata may be thus emitted from subterrane- 
ous furnaces, in such abundance as to contami- 
nate the whole atmosphere, and depopulate the 
earth! 

His sickening shoals, 1. SS4. Mr. Marsden re- 
lates, that in the island of Sumatra, during the 
November of 1776, the dry monsoons, or S. E. 
winds, continued so much longer than usual, 
that the large rivers became dry ; and prodigious 
quantities of se»-fish, dead and dying, were seen 
floating for leagues on the sea, and f&iven on the 
beach by the tides. This was supposed to have 
been caused by the great evaporation, and the 
deficiency of fresh-'water rivers having rendered 
the sea too salt for its inhabitants. The season 
then became so sickly as to destroy great num- 
bers of people, both foreigners and natives. Phil. 
Trans. V0I.LXXL p. 884. 

Chunda, 1. SSd. Chundali borrum is the name 
which the natives give to this plant ; it is the 
hedysarum gvrans, or moving plant ; its class is 
two brotherhoods^ ten males. Its leaves are 
continually in spontaneous motion ; some rising 
and others falling ; and others whirling circul- 
arly by twisting their stems ; this spontaneous 
movement of the leaves, when the air is quite 
still and very warm, seems to be necessary to the 
plant, as perpetual respiration is to animal liJTe. 
A more particular account, with a good print of 
•the hedysarum gyrans is given by M Broussonet, 
in a paper on vegetable motions in the Histoire 
de r AoEul§mie des Sciences. Ann. 1784, p. 609. 
There are many other instAnces of spontaneous 
movements of the parts of vegetables. In the 
marchantia polymorpha some yellow wool pro- 
ceeds from the flower-bearing anthers, which 
moves spontaneously in the anther, while it 
drops its dust like atoms, Murray, Syst. Veg. 
See note on Collinsonia for other instances of 
vegetable spontanety. Add to this, that as the 
sleep of animals consists in a suspension of 
voluntary motion, and as v^etables are like- 
wise subject to sleep, there is reason to con- 
clude, that the various actions of opening and 
closing their petals and foliage may be justly 
ascribed to a voluntary power : for without the 
faculty of volition, sleep would not have been 
necessary to thorn. 



T86 
By moon-cvowii d sum^um wxtn {[sy reflwtioiis 

gUdes, 
And TMt pBgodas trmnbHng on his sides ; 
With sweet loquacity Nelomho sails, 
Sniouts to his shores, and parleys with his gales ; 
Invokes his echoes, as she mores along, S51 
And thrills his rippling surges with her song. 
—As round the Nymph her listening lorers 

play, 
And guard the Beauty on her watery way ; 
Charm'd on the brink relentitig tygers gaze. 
And pausing buffSedoes forget to graze ; 
Admiring dephants forsake their woods. 
Stretch their wide ears, and wade into the floods ; 
In silent herds the "wondering sea-calves lave, 
Or nod their slimy foreheads o*er the wave ; SCO 
Poised on still wing attentive vultures sweep, 
And winking crocodiles are lullM to sleep. 

Where leads the northern Star his lucid train 
High o'er the snow-clad earth, and icy main. 
With milky light the white horizon streams. 
And ts the moon each sparkling mountaim 

gleams. 
Slow o'er the printed snows with silent walk 
Huge shaggy forms across the twilight stalk ; 
And ever and anon with hideous sound 869 

Burst the thick ribs of ice, and thunder round* 
There, as old Winter flaps his hoary wing. 
And lingering leaves his empire to the Spring, 
Pierced with quick shafts of silver-thooting 

light 
Fly in dark troops the dazzled imps of night.— 
" Awake, my Love !** empaooT'd Muschut 

cries, 



Stretch Uiy iBsir limbs, refulgent maid arisa ; 



Ndumbo. L S49. Nympiusa Nelumbo. A 
beautiful rose-red flower on a receptacle as large 
9s an artichoke. The capsule is perforated with 
holes at the top, and the seeds rattle in it. Per- 
fect leaves are seen in the seeds before they ger- 
minate. Linneus, wlbo has enlisted aU our 
senses into the service of botany, has observed 
this rattling of tibe Nelumbo ; and mentions 
what he caUs an electric murmur, like distant 
thunder, in hop-yards, when the wind blows ; 
and asks the cause of it. We have one kind of 
pedicttlaris, in our meadows, which has obtain- 
ed the name of rattle-ffrass, from the. rattiing of 
its dry seed vessels unaer our feet. 

J^urst the thick r^s of ice, L S70. Hie violent 
cracks of ice heard from the Glaciers seem to be 
caused by some of the snow being melted in the 
middle of the day ; and the water thus produc- 
ed running down into valleys of ice, and con- 
gealing again in a few hours, ^(drces off by its 
expansion large precipices from the ice-moun- 
tains. 

Muschus. L 875. Corallinus, or lichen raneife- 
rinus. Coral-moss. Clandestine-man'iage. This 
moss vegetates beneath the snow, where the de- 
gree of heat is always about 40 ; that is, in the 
middle between the freezing point, and the 
common heat of the earth ; and is for many 
months of the winter the sole food of the rein- 



[OnOo/f. 

Ope thy sweet eye-Hdsta die ristaig nqr. 
And hail with ruby lips retuminf day. 
Dowm the white hiUs distolving torrenis poor, 
Oreen springs the turf, and purple Mows the 

flower; • SBO 

His torpid wing the Ridl exulting tries. 
Mounts the soft gale, and wantons in the skies ; 
Rise, let ns marit how bloom the awaken'd 

groYes, 
And 'mid the banks of roses hide our loves." 

Night's tined beams em smooth Loch-loBMBd 

dance. 
Impatient iEga views tbe'hriglit expanse ; 
In vain her eyes the passing floods exfdmre. 
Wave after wave rolls flrelgfatless «» the shorew 
—Now dim amid the distant foam she spies 
A rising qpeck,— " 'tis he !*tisbe !" sbecrlee ; 890 
As with Arm aims he beats the streams aside^ 
And cleaves with rising chest ttie tossiBg tide. 
With bended ksee she pvinta the hnmid sands, 
Up-tums her glistening eyes, and spreads her 

hands; 
— « 'Tis he, 'tis he !— my lord, my life, my 

love! 
Slumber, ye winds ; ye bLUows, eeaee to move ! 
Beneath his arms your buoyant pt amage sjMwad, 
Te Swans! ye Halcyons! hover roimd his 

head!" 
«»With eager step the boiling surf she hraTos, 
And meets her refluent lover in the wwes ; 400 
Loose o'er the flood her azure mantle swims, 
And the clear stream betrays her snowy limbs. 



deer, who di^ furrows in the snow to find it ; 
and as the milk and flesh of this animal is almost 
the only sustenance which caA be procured dur- 
ing the Ions winters of the higher latitudes, tills 
moss may DC said to support some millions of 
mankind. 

The quick vegetation that occurs on the so- 
lution of the snows in high latitudes appears 
very astonishing ; it seems to arise frtm two 
causes, 1. the long continuatice of the approach- 
ing sun above the horizon ; 2. the increased irri- 
tability of plants which have been long exposed 
to the cold. See note on Anemone. 

All the water-fowl on the lakes of Siberia are 
said by Professor Gmelin to retreat southvirards 
on the commencement of the frost, except the 
Rail, which sleeps buried in the mow. Ac- 
count of Siberia. 

JEga, 1. S86. Conferva Kgagropila. It is 
found loose in many lakes in a globuhir form, 
from the size of a vvalnut to that of a melon, 
much resembling the balls of hair found in the 
stomachs of cows; it adheres to nothing, hut 
rolls from one part of the lake to another. The 
conferva vagabunda dwells on the European 
seas, travelling along in the midst of the "waves; 
(Spec Plant.) Tliise may not improp^y he 
called itinerant v^etables. In a similar man*- 
ner the fucus natans (swimming) strikes no 
roots into the earth, but floats on the sea in very 
extensive masses, and may be said to be a plant 
of passage, as it Is wafted by the winds from one 
shore to another. 
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So on her sea-girt tower fair Hero stood 
At parting day, and mark'd the dashing flood ; 
MThile high in air, the glimmering rocks above. 
Shone the bright lamp, the pilot-star of love. 
—With robe outspread the wavering flame 

behind 
She kneels, and guards it from the shifting 

wind J 
Breathes to her goddess all her vow% and guides 
Her bold Leander o'er the dusky tides ; 410 
Wrings his wet hair, his luriny bosom warms, 
And clasps her panting lover in her arms. 



Deep, in wide caverns and their shadowy alslei, 
Daughter of Earth, the chaste Truffelia smiles; 
On silvery beds, of soft asbestus wove, 
Meets her Gnome-husband, uid avows her love. 
^^High o'er her couch impending diamonds 

blaze. 
And branching- gold the crystal roof inlays ; 
With verdant light the modest emeralds glow. 
Blue sapphires i^are, and rubies blush, below i 
Light piers of lazuli the dome surround, 4&] 
And ^tured mochoes tesselate tilie ground : 
In glittering threads along reflective walls 
The warm rill murmiuiBg twinkles, as it fidls ; 
Now sink the Eolian strings, and now they 

swdl. 
And Echoes woo in every vaulted cell ; 
While on white wings delighted Cupids play. 
Shake their bright lamps, and shed celestial 

day. 

Closed in an azure flg by fury spells, 
Bosom'd in down, fair Capri-fica dwells ;— • 480 



TruffeKa, 1. 414. (Lyconerdon Tuber) Truffle. 
Clandestine marriage. This fungus never ap- 

Sears above sround, requiring littte air, and per- 
aps Bo light. It is found by d<^ or swine, 
who hunt it by the smell. Other plants, which 
have BO buds or branches on their stems, as the 
grasses, shoot out numerous stoles or scions under 
ground : and this the more, as their tops or htrhs 
are eaten by cattle, and thus preserve themselves. 
CaiYT^/ms, 1. 4S0. Wild fig. The fruit of the 
fig is not a seed-vessel, but a receptacle inclosing 
the flower within it. As these trees bear some 
male and others female flowers, immured on all 
sides by the firuit, the manner of their fecunda- 
tion was verv unintellifdble, till Toumefort and 
Poutedera discovered, uat a kind of gnat pro- 
duced in the male figs carried the fecundating 
dust on its wings^ ( Cynips Psenes Syst. Nat. 
919.) and ipenetratmg the female fig, thus im- 
pregnated the flowers ; for the evidence of this 
wonderful foct, see the word Caprification, in 
Milne's Botanical Dictionaiy. The ^ of this 
country are all female, and their seeds not pro* 
llfic ; and therefore they can only be propagated 
by layers and suckero. 

Monsieur de Vi Hire has shown in the Me- 
moir, de r Acad^m. dte Sciehces, that the sum- 
mer figs of Paris, in Provence, Italy, and Malta, 
have an perfect stamina, and ripen not only 
their fruits, but their seed; from which seed 
other fig trees are raised; but that the stamina 
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So sleeps in sQenoe the Curculio, shut 
In the dark chambers of the cavem'd nut. 
Erodes with ivory beak the vaulted shdl, 
And quits on filmy wings its narrow cell. 
So the pleased Linnet in the moss- wove nest, 
Waked into life beneath its parent's breast, 
Chirps in the gaping shell, bursts forth erelong. 
Shakes its new plumes, and ti'ies its tender 

song.-— 
—And now the talisman she strikes, that charms 
Her husband- Sylph,— «nd calls him to her 

arms.— 440' 

Quick, the light Gnat her airy lord bestrides, 
With cobweb reins the flying courser j^uides, 
From crystal steeps of viewless ether fringe. 
Cleaves the soft air on still expanded wings; 
Darts like a sunbeam o'er the boundless wave. 
And seeks the beauty in her secret cave. 
So with quick impulse through all nature's 

fiTune 
Shoots the electric air its subtle flame. 
So turns the impatient needle to the pole, 440 
Tho' mountains rise between, and oceans roll. 

Where round the Orcades white torrents 
roar, 
Seooping with ceaseless rage the incumbmt 
shore. 



of the autumnal figs are abortive, perhaps owing 
to the want of due warmth. Mr. Milne, in 
his Botanical Dictionary, (art. Caprification) 
says, that the cultivated fig-trees have a few 
male flowers placed above the female within the 
same covering or receptacle; which in warmer 
<dimates perform their proper office, but in colder 
ones become abortive. And Linneus observes, 
tiiat some fies have the navel of the receptacle 
open ; which was one reason that induced him 
to remove tliis plant from the class Clandestine 
Marriage to the dass Polygamy. Lin. Spec 
Plant. 

From all these circumstances I should con- 
jecture, that those female fig flowers, which ara 
closed on all sides In the fruit or receptacle with- 
out any male ones, are monsters, which have 
been propagated for their fruit, like barberries, 
and grapes without seeds in them ; and that the 
Caprification is either an ancient process of ima- 
ginary use, and blindly followed in some coun- 
tries, or that it may contribute to ripen the fig 
by decreasing its vigour, like cutting off a circle 
of the bark from the branch of a pear-tree. 
Tourntifort seems inclined to this opinion ; who 
says, that the figs in Provence and at Paris ripen 
sooner, if thdr buds be pricked with a straw 
dipped in olive oil. Hums and pears punctured 
by some insects ripen sooner, and the piEU*t round 
the puncture is sweeter. Is not the honey-dew 
produced by the puncture of insects ? will not 
wounding the branch of a pear-tree, which is 
too vigorous, prevent the blttfiesoms from fidling 
off; as firom soihe fig-trees the fruit is said to 
fbXL otf unless they are wounded by caprification ? 
I ha^ last sprhig stic young trfees of the Ischia fig 
with firuit on them in j»ots in a stove ; on remov- 
ing them into largeor boxes, they protruded verr 
vigorous shoots, and Ae figs all fell off; whi<m 
I ascribed to the increased vigour of the planta. 
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Wide o'er the deep a dusky cavern bends 
Its marble arms, and high in air impends ; 
Basaltic piers the ponderous roof sustain. 
And steep their massy sandals in the main ; 
Round the dim walls, and through the whisper- 
ing aisles 
Hoarse breathes the wind, the glittering water 
bolls. [bride 

Here the charm'd Byssns with his blooming 
Spreads his green sails, and braves the foaming 
tide; 460 

The star of Venus gilds the twilight wave, 
And lights her votaries to the tecrtt cave ; 
Light Cupids flutter round the nuptial bed. 
And each coy Sea-maid hides her blushing 
head. 

Where cool'd by rills, and curtain'd round by 
woods. 
Slopes the green dell to meet the briny floods, 
The sparkling noon-beams trembling on the 

tide, 
The Proteus-lover woos his playful bride. 
To win the fair he tries a thousand forms, 
Bask^ on the sands, or gambols in the storms. 



BcaaUic piers. 1. 455. This description alludes 
to the cave of Fingal in the island of Staffiu 
The basaltic columns, which compose the Giants 
Causeway on the coast of Ireland, as well as 
Uiose which support the cave of Fingal, are 
evidently of volcanic origin, as is well illustrated 
in an ingenious paper of Mr. Keir, in the 
Fhilos. Trans, who observed in the glass, 
which had been long in a fusing heat at the bot- 
tom of the pots in the glass-houses at Stour- 
brid£e> tliat crystals were produced of a form 
similar to the parts of the basaltic columns of 
the Giants Causeway. 

£yssus, 1. 459. Clandestine Marriage. It 
floats on the sea in the day, and sinks a little^ 
during the night ; it is found in caverns on the' 
northern shores, of a pole green colour, and as 
thin as paper. 

The Ptoteus-lover, 1. 46B. Conferva polymor- 
pha. This vegetable is put amongst the crypto- 
gamia, or clandestine marriages, by Linneus; 
, but, according to Mr. Ellis, me males and fe- 
males are on different plants. Philos. Trans. 
VoL LVII. It twice changes its colour, from 
red to brown, and then to black ; and changes 
its form by losing its lower leaves, and elongat- 
ing some of the upper ones, so as to be mistaken 
by the unskilful lor different plants. It grows 
on the shores of this country. 

There is anothw plant, Medicago polymor- 
pha, which may be said to assume a great variety 
of shapes; as the seed-vessels resemble some- 
times snail-horns, at other times caterpillars 
with or without long hair upon them, by which 
means it is probable they sometimes elude the 
depredations of those insects. The seeds of 
Calendula, Marygold, bend up like a hairy 
caterpillar, with their prickles bristling out- 
wards, and may thus deter some birds or insects 
from preying upon them. Salioornia also as- 
sumes an animal similitude. Phil. Bot. n. 87. 
See note on Iris in additional notes; and Cypri- 
pedia in Part I. 



THB PXiAMTS. 



[CtmUJT, 



A Dolphin now, his scaly sides he laves, 471 
And bears the sportive Damsel on the waves ; 
She strikes the cymbal as he moves along. 
And wondering Ocean listens to the song. 
—And now a spotted Pard the lover stalks. 
Plays round her steps, and guards her fiavour'd 

walks; 
As with white teeth he prints her hand, caress'd, 
And lays his velvet paw upon her breast, 
0*er his round face her snowy fingers strain 
The silken knots, and fit the ribbon-rein. 460 
—And now a Swan, he spreads his plumy 

saUs, 
And proudly glides before the fiuming gales ; 
Pleased on the flowery brink with graceful 

^haad 
She waves her floating lover to the land ; 
Bright shines his sinuous neck, with crimson 

beak 
He prints fond kisses on her glowing cheek, 
Spreads his broad wings, elaties his ebon crest. 
And clasps the beauty to his downy breast. 

A hundred virgins join a hundred swains. 
And fond Adonis leads the sprightly trains ; 
Pair after pair, along his sacred groves 491 

To Hymen's fane the bright procession moves ; 
Each smiling youth a myrtle garland shades. 
And wreaths of roses veil the blushing maids ; 
Light Joys on twinkling feet attend the 

throng, 
Weave the gay dance, or raise the frolic song ; 
•—Thick, as they pass, exulting Cupids fling 
Promiscuous arrows from the sounding string ; 
On wings of gossamer soft Whispers fly, 
And the sly Glance steals side-long from. the 

eye. 500 

—As round Us shrine the gaudy circles bow. 
And seal with muttering lips the faithless vow, 
Licentious Hymen joins their mingled hands^ , 
And loosely twines the meretricious bands.— 



Adonis, 1. 490. Many males and many fe- 
males live together In the same flower. It may 
seem a solecism in language to call a flower, 
which contains many of both sexes, an individu- 
al ; and the more so to call a tree or shrub an 
individual, which consists of so many flowers. 
Every tree, indeed, ought to be considered as a 
fiunily or swarm of its respective buds ; but the 
buds themselves seem to be individual plimts; 
because each has leaves or lungs appropriated to 
it ; and the bark of the tree is only a consoles 
of the roots of all these individual buds. Thus 
hoUow oak-trees and willows are often peen 
with the whole wood decayed and gone ; and 
yet the few remaining branches floimsh with 
vigour ; but in respect to the male and female 

Sarts of a flower, they do not destroy its indivi- 
uality any more than the number of paps of a 
sow, or the number of her cotyledons, each of 
which includes one of her young. 

The society, called the Areoi, in the island of 
Otaheite, consists of about 100 males and 100 
females, who form one promiscuous marriage. 



Canto ir.] IX>VX:S OP 

Thus where pleased Venus, in the southern 

main, 
Sheds all her smiles on Oti^eite*s jj^ain. 
Wide o'er the isle her silken net she draws, 
And the loves laugh at all hut Nature's laws." 



Here ceased the Goddess,—- o'er the silent 
strings 
Applauding zephyrs swept their fluttering 
wings ; 510 I 
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Enraptured Sylphs arose in murmuring 

crowds 
To air-wove canopies and pillowy clouds ; 
Each Gnome reluctant sought his earthy cell. 
And each chiU Floret closed her velvet bell. 
Then, on soft tiptoe, Night approaching near 
Hung o'er the tuneless lyre his sable ear ; 
Gem'd with bright stars the still ethereal 

plain. 
And bade his Nightingales repeat the strain. 



ADDITIONAL NOTES. 



CURCUMA.— Camto I. L 66. 

Thuk antherless filaments seem to be an en- 
deayour of the fdant to produce more stamens, 
as would appear from some experiments of Mr. 
Jleynier, instituted for another purpose : he cut 
airay tiie stamens of many flowers, with design 
to prevent their fecundity, and in many instan- 
ces the flower threw out new filaments from the 
wounded part of different lengths, but did not 
produce new anthers. The experiments were 
made on thegeum riyale, different kinds of mal- 
lows, and the nchinops citro. Critical Review 
for March, 1788. 



IRIS.— Cakto I. 1. 71. 

In the Persian Iris the end of the lower petal 
is purple, with white edges and oraiu^e streaks, 
creeping, as it were, into the mouth ofthe flower 
like flmLinsect ; bv which deception in its native 
climate it probably prevents a Similar insect 
from plundering it of its honey : the edges of 
the lower petallap over those of the upper one, 
which prevents it from opening too wide on fine 
days, and facilitates its return at night ; whence 
the rain is excluded, and the air admitted. See 
Polymorpha, Rubia, and Cypripedia, in Part I. 



CHONDRILLA.— CahtoI. L97. 

In the natural state ofthe expanded flower of 
the barberry, the stamens lie on the petals ; un- 
der the concave summits of which the anthers 
shelter themselves, and in this situation remain 
perfectly rigid ; but on touching the inside of the 
filament near its base with a fine bristle, or blunt 
needle, the stamen instantly bends upvmds, and 
the anther, embracing the stigma, sheds its dust. 
Observations on the Irritation of Vegetables, by 
T. E. Smith, M. D. 



SILENE.— Cahto I. L 1S9. 

I SAW a plant of the dioniea mnsdpula, fly- 
trap of Venus, this day, in the collection of Sir 
B. Boothby, at Ashbnm-HaU, Derbyshire, 
Aug. 20th, 1788 ; and on drawing a straw along 
the middle of the rib of the leaves as tbev lay 
upon the ground round the stem, each of them, 
hi about a second of time, closed and doubled it- 



self up, crossing the thorns overtiie <^poaite edge 
of the leaf, like the teetii of a spring rat-trap : 
of this plant I was favoured with an «legant 
coloured drawing, by Miss Maria Jaeksoo, nf 
Tarporly, in Cheshire, a lady who adds miish 
botamical knowledge to many otliar elegant ac- 
quirements. 

In the apocynum androsKmifUinm, one kind 
of dog's-bane, the anthers converge over the neo- 
taries, which consist <^ five glandular oval cor- 
puscles surrounding the germ ; and at the same 
time admit air to the nectaries at the interstice 
between each anther. But when a fly inserts its 
proboscis between these antiiers to ^under th<» 
noney, they converge closer, and with such vio% 
lence as to detain uie fly, which tiius generally 
perishes. This account was related to me by 
K. W. Darwin, Esq. of Elston, in Nottingham- 
shire, who showed me the plant in flower, July 
8d, 1788, with a fly thus held tut by the end of 
its proboscis, and was well seen by a magnifying 
lens, and which in vain repeatemy struggled to 
disengage itself, till the converging anthers were 
separated by means of a pin : on some davs he 
had observed that almost every flower or this 
ele^rant plant had a fly in it thus entangled ; and 
a row weeks afterwurds favoured me with his 
further observations on this subject. 

" My apocynum is not yet out <^ flower. I 
have often visited it, and have frequentlv fonnd 
four or five flies, some alive, and some dead, in 
its flowers; they are generally caught by ibB 
trunk or proboscis, sometimes by tiie trunk and 
a leg : there is one at present <nly caught by a 
leg : I don't know that this plant sleeps, as tiie 
flowers remain open in the night ; yet tine flies 
frequmtly make their escape. In a plsoit of 
Mr. Ordoyno's, an ingenious gardener at New- 
arlE, who is possessed of a great coUectioii of 
plants, I saw many flowers of an i^ocynum wHli 
three dead flies in each ; they are a uiin-bodied 
fly, and rather less than the common houao-flv; 
but I have seen two or three other sorts of mm 
thus arrested by the plant. Aug. 18, 1786, '* 



, ILEX.— Canto I. 1. 161. 

Thx efficient cause, which renders the hollies 
prickly in Needwood Forest only as high as the 
animals can reach them, may arise from the 
lower branches being constantly cropped by them, 
and thus shoot forth more Irxuriant foUage : it 
is probable the shears in garden-hollies may pro- 
duce the same effect, which is equally curious, as 
prickles are not thus produced on otner plants 
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M. HuBKRT made some observations on the 
air contained in the cavities of the bambon. The 
stems of these canes were fI^om 40 to dO feet in 
height, and 4 or 5 inches in diameter, and might 
contain about SO pints of elastic air. He cut a 
bambou, and introduced a lighted candle into 
the cavity, which was extinguuhed immediately 
on its entrance. He tried this about 60 times 
in a cavity of the bambou, containing about two 
pints. He introduced mice at di£rerent times 
into these cavities, which seemed to be some- 
what affected, but soon recovered their agilit;^. 
The stem of the bambou is not hollow till it 
rises more than one foot from the earth; the 
divisions between the cavities are convex down- 
wards. Observ. sor la Physique, par M. 
Rosier, 1. S3, p. ISO. 



TROPiEOLUM.— Canto IV. 1. 45. 

In Sweden a very curious phenomenon has 
been observed on certain flowers, by M. Hag- 
gren. Lecturer in Natural History. One even- 
ing he perceived a faint flash of light repeatedly 
dairt from a Marig<^d ; surprised at such an un- 
common appearance, he resolved to examine it 
with attention ; and, to be assured that it was 
no deception of the eye, he placed a man near 
him, witib orders to make a signal at the mo* 
ment when he observed the li^t. They both 
saw it constantly at the same moment. 

The light was most brilliant on Marigolds of 
an orange or flame colour, but scarcely visible 
on pale ones. 

The flash was frequently seen on the same 
flower two or three times in quick succession, 
but more commonly at intervals of severiQ 
minutes ; and when several flowers in the sami? 
place emitted their light together, it could be 
observed at a considerable distance. 

This phmomenon was remarked ' in the 
months of July and August, at sun-set, and for 
half an hour after, when the atmosphere was 
clear; but after a rainy day, or when the air 
was loaded wiUi vapours, nothing of it was 
seen. 

The following flowers emitted flashes, more 
or less vivid, in this order : 

1. The Marigold, ^Calendula <ijfficinalis. J 

2. Garden I>^turtion, fTromeolum nujjus.J 
S. Orange Lily, (LUium bvuifervm.) 

4. ' African Marig<^d, ( Tagetetpatula et erecta,) 
Sometimea it was. aUo olwerved on the Sun- 
flowers, fSdUmihu^ annuta,) But bright 
yellow, or flame-colour, seemea in general ne- 
cessary for the production of this light ; for it 
was never seen on the flowers of any other 
colour. 
To discover whetiher some little insects, or 

f»hofl»horic worms> might not be the cause of 
t, the flowers were carefully examined even 
with a microscope, without any sucH being 
found. 

From the rapidity of the flash, and other cir- 
cumstances, it might be conjectured, Uiat there 
is something of electricitv in this phenomenon. 
It is well known, that wnen the pistil of a flower 
is impregnated, thepoUen bursts away by its elas- 
ticity, with which electricity may be combined. 
But M. Haggren^ after having observed the 



flash from the Oraoge-lilv, the emthers of which 
are a considerable space distant from the petals, 
found that the light proceeded from the petals 
only; whence he concludes, that this electric 
light is caused by the ])ollen, which in flying off 
is scattered upon the iKtaU, Obser. Phvuque 
par M. Rozier, V<d. XXXIIL p. 111. 



UPAS — Canto III. L 2SR. 

Description of the PoisoiuTree m the Island <f 
Java. Translated from the Original Dutch of 
N. P. Foersch, 

This destructive tree is called in the Malayan 
language jSoAun-ZT/Mu, and has been described 
by naturalists ; but their accounts have been so 
tinctured witb the marvettous, that the whole nar- 
ration has been supposed to be an ingenious 
fiction by the generality of readers. Nor is this 
in the least degree surprising when the circum- 
stances which we shall faithfully relate in this 
description are considered. 

I must acknowledge, that I long doubted the 
existence of this tree, until a stricter inquiry 
convinced me of my error. I shaJl now only 
relate simple unadorned facts, of which I have 
been an. eve- witness. My readers may depend 
tmon the ndelity of this account. In the year 
1774, I was stationed at Batavia, as a surgeon, 
in the service of the Duch East- India Con^»any. 
During my residence there I received several 
different accounts of the Bohun-Upas, and the 
violent effects of its poison. They all then seemed 
incredible to me, but raised my curiosity in so 
hifh a degree, that I resolved to investigate this 
subject thoroughly, and to trust only to my own 
observations. In consequence of this resolution, 
I applied to the Governor-general, Mr. Petrus 
Albertus van der Parra, tor a, pass to travel 
through the country : my request was granted ; 
and, having procured every mformation, I set 
out on my expedition. I had procured a recom- 
mendation from Ml old Malayan priest, to another 
priest, who lives on the nearest inhabitable spot to 
the tree which is about fifteen or sixteen miles dis- 
tant. The letter proved of great service to me in 
my undertaking, as that priest is appointed by 
the Emperor to reside there, in order to prepare 
for eternity the souls of those who for different 
crimes are sentenced to approach the tree, and 
to jQHTocure the poison. 

The Bohun- Upas is situated in the island of 
Javat about twenty-seven leagues from JSatavia, 
fourteen from Soura-Charta, the seat of the Em- 
peror, and between eighteen and twenty leagues 
from TisUgoCi the present residence of the Sultan 
of Java. It is surrounded on all sides by a 
circle of high hills and mountains; and the 
coontrv round it, to the distance of ten or twelve 
miles TTom the tree, is entirely barren. Not a 
tree nor a shrub, nor even the least plant or 
grass is to be seen. ' I have made the tour idl 
around this dangerous spot, at about eighteen 
miles distant from the centre, and I found the 
aroect of the country on all sides equally dreary. 
The easiest ascent of the hills is from that part 
Where the old ecclesiastic dwells. From his 
house the criminals are sent for the poison, into 
which the points of all warlike instruments ari^ 
dipped. It is of high value, and produces a 
considerable revenue to the Emperor. 
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Account (fthe manner m which the Poison it pro- 

curedU 

The poison which ii procured from this tree 
is a goxa that issues out between the bark and 
the tree itscdf, like the camphor. Malefiiu^rs, 
who for their crimes are sentenced to die, are 
the only persons who fetch the poison ; and this 
is the only chance they have of saving their lives. 
After sentence is pronounced upon uiem by the 
judge, they are asked in court, whether they 
will die by the hai^is of the executioner, or 
whether they will go to the Upas tree for a box 
of poison ? They commonly prefer the latter pro- 
posal, as there is not only some chance of pre- 
serving their lives, but also a certainty, in case 
of their safe return, that a provision will be 
made for them in future by the Emperor. 
'I'hey are also permitted to ask a favour from 
tlie "Emperor, which is generallyof a trifling 
nature, and commonly granted. They are then 
provided with a silver or tortoise-shell box, in 
which they are to put the poisonous gum, and 
are properly instructed how to proceed while 
they are upon their dangerous expedition. 
Among other particulars, they are always told 
to attend to the direction of the winds ; as thcnr 
are to go towards Uie tree before the winc^ 
so that the effluvia from the tree is always blown 
frova. them. They are told likewise, to travel 
with the utmost despatch, as that is the only 
method of insuring a safe return. They are al- 
ter wards sent to the house of the old priest, to 
which place they are commonly attended by their 
friends and relations. Here they generally remain 
some days, in expectation of a favourable breeze. 
During that time the ecclesiastic prepares them 
for their future fate by prayers and admonitions. 

When the hour of their departure arrives, the 
priest puts on them a long leather- cap, with two 
glasses before their eyes, which comes down as 
far as their breast ; and also provides them with 
a pair of leather-gloves. They are then conducted 
by the priest, and their friends and relations, 
about two miles on their journey. Here the 
priest repeats his instructions, and tells them 
where they are to look for the tree. He shows 
them a hiU, which they are told to ascend, 'and 
that on the other side they will find a rivulet, 
which they are to follow, and which will conduct 
them directly to the Upas. They now take leave 
of each other ; and, amidst prayers for their 
success, the delinquents hasten away. 

The worthy old ecclesiastic has assured me, 
that during his residence there, for upwards of 
thirty years, he had dismissed above seven hun- 
dred criminals in the manner which I have de- 
scribed ; and that scarcely two out of twenty 
have returned. He sl^owed me a catalogue of 
all the unhappy sufferers, with the date of their 
departure from his house annexed ; and a list of 
the offences for which they had been condemned : 
to which was added, a list of those who had re- 
turned in safety. I afterwards saw another list 
of these culprits, at the jail-keeper's at Sovra- 
Charta, and found that they perfectly corres- 
ponded with each other, and with the different 
mformations which I afterwards obtained. 

I was present at some of these melancholy 
ceremonies, and desired different delinquents to 
bring with them some pieces of the wood, or a 
small branch, or some leaves of this wonderful 
tree. I have also given them silk cords, desii*- 
ing them to measure its thickness. I never 
could procure more than two drr leaves that were 
picked up by one of them on his return ; and all 



I could learn firom htm, concerning the tree it- 
self, was, that it stood on the border of a riTulet, 
as described by the old Priest ; that it was of a 
middling size ; that fiyeor six voung trees of the 
same kind stood dose by it ; hat Uiat no other 
shrub or plant could be seen near it ; and that 
the ground was of a brownish sand, full of 
stones, almost impracticable for travelling, and 
covered with dead bodies. Ajba many oonvar- 
nttions with the old Midayan priest, I questioned 
him about the fljrst discoyery, and adced his 
opinion of this dangerous tree ; upon which he 
gave me the following answer : 

" We are told in our new alcoran, thnt above 
a hundred years ago, the country around the 
tree was inhabited by a people strongly addicted 
to the sins of Sodom and Gomorrah ; when the 
great prophet Mahomet determined not to suffer 
them to lead such detestable lives any longer, he 
applied to God to punish them : upon which God 
caused thb tree to grow out of the earth, which 
destroyed them all, and rendered the country ftr 
ever uninhabitable." 

Such was the Malayan opinion. I shall not 
attempt a conmient ; but must observe, that all 
the Malayans consider this tree as an holy in- 
strument of the great prophet to punish the sins 
of mankind ; and, therefore, to die of the poison 
of the Upas is generally considered among them 
as an honourable death. For that reason I also ob- 
served, that the delinquents, who were going to die 
tree, were generally dressed in their best appard. 

lliis however is certain, though it may i^ipear 
incredible, that from fifteen to eighteen inOes 
round this tree, not only no human creature can 
exist, but that, in that space of groimd, no living 
animal of any kind has ever be^ discovered. I 
have also been assured by several persons of ve- 
racity, that there are no fish in the waters, nor 
has any rat, mouse, or any other vcnnin, htea 
seen there ; and when any birds fly so near this 
tree that the effluvia reaches them, tkey ftU 
a sacrifice to the effects of the poison. This dr- 
cumstance has been ascertained by different de- 
linquents, who, in thehr return, have seen the 
birds drop down, and have picked them up datd, 
and broi^ht them to the old ecdesiastic. 

I will here mention an instance, ^^ich proves 
the fact beyond all doubt, and whidi ha^^ened 
during my stay at Java. 

In 1775 a rebellion broke out among the sub- 
jects of the Massay, a sovereign prince, whose 
dignity is nearly equal to that of the £mperor. 
They refused to pay a duty imposed upon them 
by theii* sovereign, whom they openly opposed. 
The Massay sent a body of a thousand tr«Mps to 
disperse the rebels, and to drive them, with their 
families, out of his dominions. Urns four 
hundred families, consisting of above sixteen 
hundred souls, were obliged to leave their native 
country. Neither the Emperor nor the Saltan 
would give them protection, not only because 
they were rebels, but also through fear of dis- 
pleasing their neighbour, the Massay. In this 
distressful situation, they had no other resource 
than to repair to the imcultivated parts round 
the Upas, and requested permission of the Em- 
peror to settle there. Their request was granted, 
on condition of their fixing their abode not more 
than twelve or fourteen miles from the tree, in 
order not to deprive the inhabitants already set- 
tled there at a greater distance of their cultivated 
lands. With this they were obliged to comply ; 
but the consequence was, that in less than two 
months their number was reduced to about three 
hundred. The chiefs of those who remained 



Momed to the Muny, Infanned him of thelf 
loHca, uid iutreated hii nrdoo, which indnced 
hin to rceeiTe them agt£a it ml^tett, thlnldng 
tlwm lufldeutlr paniBhed for their miian- 
duet. I ban Hcn and conTened with sereral 
of those wlio ■urviied, eoon after their nturn. 
Thef ell had the appeamuw of peraoiu tainted 
irith an Infections disorder ; tliey loolcid pale 
and . weak, and fi'ain the acDounl wbUh they 
fave of the lose of llieir cwmrades, and of the 
■ymptomi and drciunetaocee which attended 
Uieir dluoiutioD, eueh as convoliiaae, and other 
■igne of a Tlolent death, I wai fully convinced 
that Ihfj fell Tictinu to the poison. 
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after 1 had made the following 

1 have said before, that ma 

atructed to go to the tree ndth the wtnd, and to 
return against the wind. Wbea the wind eoti. 
tlnues to blow from the came quarter whUe tba 
BTels thirty, or six and thirty milea, 
istltulion, he cerudnlf anr- 
, roTCB the most deMnKtire 
there is no dependence on the wind In 
rtofthe world for any length of lime.— 
ire no r^nlar land-winds ; and the sea 
_^. ,__j .1. — ■_. .,j^ (iij aituation 



a good M 



of th 



>o great a distance, and t 
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idea, the wind there nertr blowa _ 
fresh regular gale, Init Is commocdy merely a 
current of light, soft breezes, which pasa thmogh 
the different openings of tlie adjoining mountains. 
It ii also frequently difflenlt to detumina from 
what put of the fiabt the wind really comes, as 
it is dtvlded by larloui ohatnietiaiu in iu paa- 
Mce, which easily ebange the direction of the 
wind, and often totally destroy Its cBbcta. 

I therefore impute the dlsMnt effects of the 

Etntle winds in those parts, wlileh luve itot 
enough to disperse the poisonous particles. 
„h winds were moPS frequent and dnrable 
there, they would certainly wealceo very much, 
and even destroy the obnodoos efflnria of the 
poiHon ; Init without them the air remains lafect- 
ed and pregnant vritb th(H poisotJoos vapours. 
I am tiie more tonvinced of Ibis, as tbe worthy 
ecclesiaslie assured me, that a dead calm Is al- 
ways attended with the greatest danger, as tbere 
Is a continual perniration iBSuing from the tree. 
which is seen to rue and snread In the air, like 
the putrid steam of a marshy cavern. 

EipcrimmU made irilhthe Gum^lAt Upai-Trtt. 
h tbe year IT76, Id the month of FehmaiT, 
I was present at the eiecntion of thirteen of the 
Emperor's concubines, at Saura-CAarta, who 
were convicted of infidelity to the Emperor's 
bed. It was Id the fbrenoon, about eleven 
o'clock, when the tkir criminals were led into an 
open space within tbe walls of ike emperor's 
IHiiace. There tbe judge passed sentence upon 
them, by which they were doomed (u suffer death 
1w a lancet poisoned with Upas. After this tbe 
Alcoran was presented to them, and they were, 
according to the law of their greatpropbet Ma- 
homet, to acknowledge and to affirm by oath, 
that the charges brouahtaf ' — ' ■•- — ^---.i 
with the sentetice and the 



, together 



ana equlUble. This they did, by laying 
right llands upon the AlcOTan, their left 
Bupon their breast, and their eyes lifted lo- 
ll iieaven ; the judge then held tbe Alcoran 
eir lips, nod (hey kissed it. 



— Thirwen posts, each about five feet high, bad 
been preTiously erected. To these tbe delin- 
quents were fostened, and their breasts stripped 
naked. In this siluBtion they remained a sboi't 
lime in continual prayers, attended by several 
priests, until a signal was given by the judae la 
.L _..t ._ —.l:.l j^g latter produced 



atrumcRt, It being poisoned with the gum of 
tbe Upas, (he unhappy wretches were lanced 
in tbe middle of their breasts, and the operation 
vrai performed upon them all in 1« than two 
minutes. 

My astonishment was raised to tlia highest 
degree, when I beheld tbe sudden effects of that 
poison, for in atiout five minutes after they were 
lanced they vrere taken with a tremor atunded 
with a luinltiii tendinum, after which titer 
died in the greatest agonies, crying out to God 

by my watch, which I held In my hand, all the 

ihcir tlt'sth, I obaerred their bodies full of livid 
spuu, much like those of the Fetechice, their 
r^rt's Btvolled, their colour changed to a kind of 
blue, their eyes looked yellow, &£. &c 

About a fortnigbt after this, 1 had an oppor- 
tunity of seeing sueh another execution at 

— ~~ — ' " Malayans were executed 

. and I found the operation in the poison, 
md tbespolt in their bodies, exactly the same. 
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experiment with some animals, in order 
to tie ronvinced of the real effects of Ibis poison ; 
;iiid as I bad then two young puppiea, I thought 
them tbe flttertobjects&cmvWipose. laecor-' 
dingly procured with great dlmeulty some grains 
of Upas. 1 dissolved naif a grain at that gum in 
a small qoantity of arrack, and dipped a lancet 
Into it. With this poisoned instmmenll made 
■- fte lower muscular partof the belly 



>Tic of the puppit 

Ivr^d the wound tbe anhnal b^i 
'.i piteously, and ran a- "■— ' 

r of the room to 



fast as possible from 

LUUi^d during six minutes, when all its strength 
Ing pidiausted, it fell upon the ground, was 
len with conTulsions, and died in tbe eleventh 
inute. I repeated this (jperimcnt with two 
Mr puppies, -■■'- - -'--- - ' -■ --■ " • 
e oi«.ration 



a of these ani 



n all of them 
la survived q 



1 ihongbt It necessary Intrf alsotheiflect of 

tbe poi&on given inwardly, which 1 did in the fol- 
lowing manner. 1 dissolved a quarter of a grain 
of ilii- i;iuu in half BD ounce of arrack, and made 
.1 ii.te. Ill' seven months old drink It. Jn seven 
minul.d, a retching ensued, and 1 observed, at 
liic fntne time, that tbe animal was delirious, as 
it rnn up and down the room, fell on the ground, 
Olid liioibled about j thtn it rose again, cried out 
VI ry liiiid, and in about half an hour after wa 
otiA'd iTith convulsions, and died. lopenedtbe 
bud), ;ind found the stomach Terymuch inflam- 
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fuantity of ooegulated blood In the stomarh ; but 
could disoover no orifice from which it could 
have issued ; and therefore supposed it to have 
been squeezed out of the Innfs, by the animal's 
straining while it was Tomiting. 

From these experiments I have been oonvineed 
(hat the gum of the Upas is the most dangerous 
and most violent of all v^etable poisons ; and I 
am apt to believe that it greatly contributes to 
the unhealthiness of that island. Nor is this 
the onlv evil attending it : hundreds of the na- 
tives of Java, as well as Europeans, are yearly 
destroyed and treacherously murdered by that 
poison, either internally or externally. Every 
of quality or fashion has his dagger or 



man 



other arms poisoned with it ; and in times of 
war the Malayans poison the springs and other 
waters with it ; by this treacherous practice the 
Dutch suffered greatly during the last war, as 
it occasioned the loss of half their armir. For 
this reason, thev have ever since kept fisn in the 
springs of which they drink the water, and sen- 
tinels are placed near them, who inspect the 
waters every hour, to see whether the fish are 
alive. If they march with an army or body of 
troops into an enemy's country, they always 
carry live fish with them, whidi they throw 
into the water some hours before they venture 
to drink it; by which means they have been 
able to prevent their total destruction. 

This account, I flatter mvself, will satisfy the 
curiosity of my readers, and the few facts which 
I have related will be considered as a certain 
proof of the existence of this pernicious tree, and 
Its penetrating effects. 

If it be asked why we have not yet any more sa- 
tisfactory accounts of this tree, I can only answer, 
that the object of most travellers to that part of 
the world consists more in commercial pursuits 
than in the study of Natural History and the ad- 
vancement of the Sciences. Besides, Java is so 
universallv reputed an unhealthy island, that 
rich travellers seldom make any long stay in it ; 
and others want money, and generally are too 
ignorant of the language to travel, in order to 
make inquiries. In future, those who visit this 
island will now probably be induced to make 
it an object of their researches, and will furnish 
us with a fuller description of this tree. 

I will therefore only add, that there exists also 
a sort of Cajoe-Upas on the coast of Macasser, 
the poison of which operates nearly in the same 
manner, but is not half so violent or malignant as 
that of Java, and of which I shall likewise give 
a more circumstantial account in a description 
of that island.— Xoncfan Magazine, 



Another account of the Boa Upas, or Poison-Tree 
of Macasser, Jrom an^ inaugural Dissertation 
jmblished In/dhrist, A^jmeUeus, and approved In/ 
Professor Thunberg, at Upsal. 

Doctor. Aejmeljeus first speaks of poisons 
in genera], enumerating many virulent ones 
from the mineral and animal, as well as from 
ihe vegetable kingdoms of Nature. Of the first 
he mentions arsenical, mercurial, and antimonial 
preparations; amongst the second he mentions 
the jwisons of several serpents, fishes, and insects ; 
and amoDgst the last the Curara on the Imnk of 
the Oroonoko, and the Woorara on the banks of 



the Amazons, and many others. But he thinks 
the strongest is that of a tree hitherto unde. 
scribed, known by the name of Boa Upas, which 
grows in many of the warmer parts of India, 
mincipallv in the islands of Java, Sumatra, 
Borneo, Bali, Macasser, and Celebes. 

Rumphius testifies concerning this Indian 
poison, that it was more terrible to the Dutch 
than anv warlike instrument; it is by him 
styled Arbor toxicaria, and mentions two 
species of it, which he terms male and female ; 
and desoribes the tree as having a thick trunk, 
with spreading branches, covered with a rough 
dark bark. Ine wood, he adds, is verv solid, 
of a pale yellow, and vari^ated with black spots, 
but the fructification is yet unknown. 

Professor Thunbei^ supposes the Boa Upas to 
be a Cestrum, or a tree of the same natural 
fomily ; and describes a Cestrum of the Cape of 
Good Hope, the juice of which the Hottentots 
mix with the venom of a certain serpent, which 
is said to increase the deleterious quality of them 
both. 

The Boa Upas tree is easily recognised at a 
distance, being always solitary, the soil around 
it being barren, and as it were burnt up ; the 
dried mice is dark brown, liquifying by heat, 
like other resins. It is ccJlected with the great- 
est caution, the person having his head, hands, 
and feet carefully covered with linen, that his 
whole body may be protected from the vapour 
as well as from the droppings of the tree. No 
one can approach so near as to gather the' juice, 
hence they supply bamboos, pointed like a roear, 
which they thrust obliquely, with great f^rce, 
into the trunk; the juice oozing out gradually 
fills the upper joint ; and the nearer the root 
the wound Is made, the more virulent the poi- 
son is supposed to be. Sometimes upwards of 
twenty reeds are left fixed in the tree for three 
or four days, that the juice may collect and har- 
den in the cavities ; the upper joint of Uie reed 
is then cut off from the remaining part, the con- 
creted juice is formed into glolmles or sticks, 
and is kept in hollow reeds, carefully closed, 
and wrapped in tenfold linen. It is every week 
taken out toprevent its becoming mouldy, which 
spoils it. The deleterious quality appears to be 
volatile, since it loses much of its power in the 
time of one year, and in a few years becomes 
totally effete. 

The vapour of the tree produces numbness 
and spasms of the limbs, and if any one stands 
under it bare-headed, he loses his hair ; and if a 
drop falls on him, violent inflammation ensues. 
Binis which sit on its branches a short time, 
drop down dead, and can even with difiiculty 
fly over it ; and not only no. v^^etables grow 
under it, but the ground is barren a stone cast 
around it. 

A person wounded by a dart poisoned with 
this juice feels immediately a sense of heat over 
his whole body, *with great vertigo, to which 
death soon succeeds. A person wounded with 
the Java poison was affected with tremor of 
the limbs, and starting of the tendons of five 
minutes, and died in less than sixteen minutes, 
with marks of great anxiety ; the corpse, in a 
few hours, was covered with petechial spots, 
the face became tumid and lead-coloured, and 
the white part of the eye became yellow. 

The natives try the strength of their poison 
by a singular test; some of the expressed juice 
of the root of Amomum Zerumbet is mixed 
with a little water, and a bit of the poisonous 



/ 

: 1 



ADDITIONAI. NOTES. 



^cun or resin is dropped into it ; an efferves- 
cenoe instantly talces place, by the violence of 
which they judge of the strength of the poison. 
•—What air can be extricated during this effer- 
vescence ? — This experiment is said to be dan- 
gerous to the operator. 

As the juice is capable of being dissolved in 
arrack, and is thence supposed to be principally 
of a resinous nature, the Frofessor does not cre- 
dit that fountains have been poisoned with it. 

'Iliis poison has been employed as a punish- 
ment for capital crimes in Macasser and other 
islands ; in those cases some experiments have 
been made, and when a finger only had been 
wounded with a dart, the immediate amputa- 
tion of it did not save the criminal from death. 

'J^he poison from what has been termed the 
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female tree, is less deleterious than the other, 
and has been used chiefly in hunting ; the car- 
cases of animals thus destix>yed are eaten with 
impunity. The poison-juice is said to be used 
externally as a remedy against other poisons, in 
the form of a plaster ; also to be used internally 
for the same purpose ; and is believed to alleviate 
the pain and extract the poison of venomous in' 
sects sooner than any other application. 

The author concludes that these accounts have 
been exaggerated by Mahometan priests, who 
have persuaded their followers that the Prophet 
Mahomet planted this obnoxious tree as a punish- 
ment for the sins of mankind. 

' An abstract of this Dissertation of C. Aejme« 
Iseus is given in Dr. Duncan's Medical Com- 
mentaries for the Year 1790, Decad. 2d. VoL V 
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AN ADDITION 

To he inserted near the end of the Additional Note XXXIII. j), 116, of the first Party immedialely 

before the last sentence* 



Thk following dr^gffrnstapce, which 1 observ- 
ed this week, is sufficiently curioufl to be here 
inserted. 

On the fifth of April 1799 the wind, which 
has blown for several days from the N. £. and 
a great part of that time was very violent, be- 
came due ' £. The barometer sunk nearly an 
inch, clouds were produced, and much snow 
fell during the whole day ; and on the next day 
the wind became again N. E. and the barome- 
ter rose again. The same circumstances exactly 
recurred on the eighth of April j the wind again 
changed from N. £. to due £. The barometer 
sunk, and snow and afterwards itun wei*e the 
consequence. 

Which is thus to be explained. -On April the 
fifth the atmosphere became lighter, I -suppose, 
because no more air was sup^died from the arctic 



circle, and the snow was produced ftrom some of 
the southern air over this country falling down, 
I suppose, on the lowered current of northern 
air. But why did the N. E. wind on both 
these days change to due E. ? To this it 
may be answered, that as no new air vras 
now brought from the N. and in consequence 
the barometer sunk; and as air from the S. evi- 
dently became mixed with that from the N. 
whence the clouds and consequent snow ; the 
further progress of the N. E. air towards the S. 
was stopped by the opposing air from the S. but 
its easterly direction was not stopped ; and as 
this remained, it became due £. This idea was 
further countenanced, because the wind on both 
days became a few points on the southerly side 
of the E. for an hour or two before the snow 
ceased. 
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HkrK) seen of old, the elfin race 
With sprightly vigils mark'd the place ; 
Their gay procesaions charm'd the sight, 
Gilding the lucid noon of night ; 
Or, when ohscure the midnight hour 
With glow-worm lanthems hung the hower 
i— Hark !— 4he soft lute !^«long the green 
MoTes with majestic step the Queen ! 
Attendant Fays around her throng, 
And trace the dance or raise the song ; 
Or touch the shrill reed, as they trip^ 
With finger light and ruhy lip. 

High, on her brow sublime, is borne 
One scarlet woodbine's tremulous bom ; 
A gaudy Bee-bird's* triple plume 
l^eds on her neck its waving gloom ; 
With silvery gossamer entwined 
Stream the luxuriant locks behind. 
Tliin f<dds of tangled network break 
In airy waves adown her neck;— < 
Warp'd in his loom, the spider spread 
The far-diverging rays of thread, 
Then round and round with shuttle fine 
Inwrought the undulating line ',— 
Scarce hides the woof her bosom's snow. 
One pearly nipple peeps below. 



The humming-bird. 



One rose-leaf-forms her crimson vest. 

The loose edge crosses o'er her breast ; 

And one translucent fold, that fell 

From the tall lily's ample bell. 

Forms with sweet grace her snow-white train, 

Flows, as she steps, and sweeps the plain. 

Silence and Night enchanted gaze. 

And Hesper hides his vanquish'd rays !— 

Now the waked reed- finch swells hia throat. 
And night-larks trill their mingled note : 
Tet hush'd in moss with writhed neck 
The blackbird hides his golden beak ; 
Charm'd from his dream of love, he wakes, 
Ope9 his gay eye, his plumage shakes. 
And, stretdiing wide each ebon wing. 
First in low whispers tries to sing ; 
Then sounds his clarion loud, and thrills 
The moon-bright lawns, and shadowy hills. 
Silent the choral Fays attend, 
And then their silver voices blend, 
Each shining thread of sound prolong. 
And weave the magic woof of s<»ig. 
Pleased Philomela takes her stand 
On high, and leads the Fairy band, 
Pours sweet at intervals her strain. 
And guides with beating wing the train. 
Whilst interrupted Zephyrs bear 
Hoarse murmura from the distant wear ; 
And at each pause is heard the swell 
Of Echo's soft symphonious shelL 
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PREFACE. 



The Poem, which is here offered to the Public, does not pretend to instruct by deep researches of 
reasoning ; its aim is simply to amuse by bringing distinctly to the imagination the beautiful and 
sublime images of the operations of Nature in the order, as the Author believes, in which the 
progressive course of time presented them. 

The Deities of Egypt, and afterwards of Greece, and Rome, were derived from men famous in 
those early times, as in the ages of hunting, pasturage, and agriculture, llie histories of some of 
iheir actions recorded in Scripture, or celebrated in the heathen mythology, are introduced, as the 
Author hopes, without impropriety into his account of those remote periods of human society. 

In the Eleusinian mysteries the philosophy of the works of Nature, with the origin and pro- 
gress of society, are believed to have been taught by allegoric scenery explained by the Hieropbant 
to the initiated, which gave rise to the machinery of the following Poem. 

Priory near Derby ^ 
Jan, 1, 1808. 
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ARGUMENT. 

/. SuBJjKT proposed, L^e, Love, and Sympathy y 1. Four past Ag/es, ajifth beginning, 9, Invocatiam 

to Love, 15. //. Bowers of Eden, Adatm and Eve, SS. Temple of Nature, 65. Time chained by 

Sculpture, 75. Protetis bound by liendaus, 8S. Bowers of BUaswre, 89. School of Venus, 97. 

Court of Bam, 105. Den of (Mwum, 115. Mute of Melancholy, 121. Cave of Tropkonius, 185. 

Shrine of Nature, 129. Eleusinian Mysteries, 157. ///. Morning, 155. Procession of Virgins, 159. 

Address to the Briestess, 167. Descent of Orpheus into Hell, 185. IV, Urania, 205. God the 

First Cause, 228. Lfe began beneath the Sea, 238. Repulsion, Attnu^on, CoiUraction, Life, 285. 

Spontaneous i'roduction of Minute Anhnals, 247. Irritation, Appetency, 251. Life enlarges the 

Earth, 265. Sensation, VoUHon, Association, 269. Scene in the Microscope ; Mucor, Monas, VU 

brio, VorticeUa, Broteus, Mite, 281. V, Vegelahles and Animals improve by Reproduction, 295. 

Have all arisen from Microscopic Aninudcules, SOS, Rocks of SheU and Coral, 815. Islands and 

Coniinenis raised from Earthquakes, 821. Emigration of Aninuds from the Sea, 827. Trapa, 885. 

Tadjjole, Musqidto, 848. Diodon, Lizard, Beaver, Lamprey, Remora, Whale, 85. Venux rising 

from the Sea, emblem of Organic Nature, 871. All animals are first Aquatic, 885. Fetv^s in the 

Womb, 889. Animals from the Mud of the Nile, 401. The Hierophant and Muse, 4^1—450. 



I. By firm immutable immortal laws 
Impressed on Nature by the Great First Cause, 
Say, Muse ! how rose from elemental strife 
Organic forms, and kindled into life ; 
How Love and Sympathy with potent charm 
Warm the cold heart, the lifted hand disarm ; 
Allure with pleasures, and alarm with pains, 
And bind Society in golden chains. 

Four past eventful Ages then recite, [light ; 
And give the fifth, new-bom of Time, to 
The silken tissue of their joys disclose, 11 

Swell with deep chords the murmur of their 
woes ; [daim. 

Their laws, their labours, and their loves pro- 
And chant their virtues to the trump of Fame. 

Immortal Love ! who ere the mom of Time, 
On wings outstretch* d, o*er Chaos hung sublime 
Warm'd into life the bursting egg of Night, 
And gave young Nature to admiring Light ! 
You ! whose wide arms, in soft embraces hurrd 
Round the vast frame, connect the whirling 
world I 20 

Whether immersed in day, the Sun your throne, 
Ifou gird the planets in your silver zone ; 
Or warm, descending on ethereal wing. 
The Earth's cold bosom with the beams of 
spring; 



Press drop to drop, to atom at^m bind. 
Link sex to sex, or rivet mind to mind ; 
Attend my s(mg !— «With rosy lipa refaearsey 
And with your polish'd arrows write vaf 

verse !— 
So shall my lines soft-rolling eyes engage, 
And snow-white fingers turn the volanK 

page; SO 

The smiles of Beauty all my toils repay. 
And youths and virgins chant the living lay. 

II. Where Eden's sacred bowors triumplMnt 
sprung. 
By angels guarded, and by prophets sung, 
Waved o'er the east in purple pride unfurl'd,^ 
And rock'd the golden cradle of the World ; 



Cradle of the world, 1. 36. Tlie nations, which 
possess Europe and a part of Asia and of Afi'ic9» 
appear to have descended from one family ; and 
to have had their origin near the banks of the 
Mediterranean, as probably in Syria, the site of 
Paradise, according to the Mosaic history. Thii 
seems highly probable from the similarity of the 
structure of the languages of these nations, and 
from their early possession of similar ndigion^ 
customs, and arts, as well as from the most an- 
cient histories extant. The two former of ihesd 
may be collected from Lord Monboddo'ft leamw 
I work on the Origin of Language, and from Mr. 

B 
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Fbiir tparUing currents laved with wmnderiDg 

tidee 
Their velvet avenues, and flowery tides ; 
On sun-bright lawns unclad the Graces stray*d, 
And guiltless Cupids haunted every glade ; 40 
Pill the fair Bride, forbidden shades among, 
Haard unalarm'd the Tempter's serpent tongue; 
Eyed the sweet fruit, the mandate disobey'd. 
And her Ibnd Lord with sweeter smiles betray 'd. 
Conscious awhile with throbbing heart he strove. 
Spread his wide arms, and barter'd life for 

love !— 
Kow rocks on rocks, in savage grandeur roll'd, 
Steep above steep, the blasted plains infold ; 
The incumbent crags eternal tempest shrouds, 
And livid lightnings cleave the lambent 

clouds ; 50 

Sound the firm base load-howling whirlwinds 

blow. 
And sands in burning eddies dance below. 

Hence ye profane!— the warring winds ex- 
clude - [rude; 
Unhallow'd throngs, that press with footstep 
But court the Muse's train with milder skies. 
And call with softer voice the good and wise. 
*-«Charm'd at her touch the opening wall divides, 
And rocks of crystal form the polish'd sides ; 
Through the bright arch the Loves and Graces 

tread. 
Innocuous thunders murmuring o'er their 
head ; 60 

Pair after pair, and tittering, as they pass, 
View their fair features in the walls of glass ; 
Leave with impatient step the circling boui*n, 
And hear behind the closing rocks return. 

Here, high in air, unconscious of the storm. 
Thy temple, Nature, rears its mystic form ; 



Bryant's curious account of Ancient Mytho- 



■^ 



le use of iron tools, of the bow and arrow, 
of earthen vessels to boil water in, of wheels for 
carriages, and the arts of cultivating wheat, of 
coagulating milk for cheese, and of spinning 
vegetable fibres for clothing, have been known 
in all 'European countries, as long as their his- 
tories have existed ; besid^ the similarity of the 
texture of their languages, and of many words 
in them ; thus the word sack is said to mean a 
bag in all of them, as rttxKn in Greek, saccus in 
Latin, sacco in Italian, sac in French, and sack 
in English and Gei'man. 

Other families of mankind, nevertheless, ap- 
pear to have arisen in other paits of the habitable 
earth, as the language of the Chinese is said not 
to resemble those of this part of the world in 
any respect. And the inhabitants of the islands 
of the South- Sea had neither the use of iron 
tools, nor of the bow, nor of wheels, nor of 
spinning, nor had learned to coagulate milk, or 
to boil water, though the domestication of fire 
seems to have been thfi first great discovery that 
distinguished mankind from the bestial iuhabi- 
iMits of the forest. 



From earth to heaven, unwrought by mortal toil. 
Towers the vast fabric on the desert soil ; 
O'er many a league the ponderous domes extend. 
And deep in earth the ribbed vaults descend ; 70 
A thousand jasper steps with circling sweep 
Lead the slow votary up the winding steep ; 
Ten thousand piers, now join'd and now aloof. 
Bear on their branching arms the fretted roof. 

Unnumber d aisles connect unnnmber d halls, 
And sacred symbols crowd the pictured waUs ; 
With pencil rude foi^gotten days design. 
And arts, or empires, live in every line. 
While chain'd reluctant on the marble ground. 
Indignant Time reclines, by Sculpture bound ; 
And sternly bending o'er a scroll unroll'd, 81 
Inscribes the future with his style of gold. 
^So erst, when Proteus on the briny shore. 
New forms assumed of eagle, pard, or boar ; 
The w^ise Atrides bound in sea^weed thongs 
The chatigeful god amid his scaly throngs ; 
Till in deep tones his opening lips at last 
Reluctant told the future and the past. 

Here o'er piazza'd courts, and long arcades. 
The bowers of Pleasure root their waving 

shades ; 90 

Shed o'er the pansied moss a checker *d gloom. 
Bend with new fruits, with flow'rs successive 

bloom. 
Pleased, their light limbs on beds of roses press'd. 
In slight undress recumbent beauties rest; 
On tiptoe' steps surrounding Graces move. 
And gay Desires expand their wings above. 

Here young Dione arms her quiver'd loves. 
Schools her bright nymphs, and practices her 
doves; 

Pictured walls, 1. 76. The application of man- . 
kind, in the early ages of society, to the imita- 
tive arts of painting, carving, statuary, and the 
casting of figures in metals, seems to have pre- 
ceded the discovery of letters ; and to have been 
used as a written language to convey intelligence 
to their distant friends, or to transmit to pos- 
terity the history of themselves, or of their dis- 
coveries. Hence the origin of the hieroglyphic 
fijnires which crowded the walls of the temples 
01 antiquity ; many of which may be seen in the 
tablet of Isis in the works of Mont£aucon ; and - 
some of them are still used in the sciences of 
chemisti'v and astronomy, as the characters for 
the metals and planets, and the figures of ani- 
mals on the celestial globe. 

So erst, when Proteus, 1. 8S. It seems pro- 
bable that Proteus was the name of a biiero- 
glyphic figure representing Time ; whose foi«m 
was perpetually changing, and who could dis- 
cover the past events of the world, and predict 
the future. Herodotus does not doubt but that 
Proteus was an Egyptian king or deity; and 
Orpheus calls him the principle of all things, 
and the most ancient of the gods ; and adds, that 
he keeps the keys of Nature, Danet'a Did, all 
which might well accord with a figure repre- 
senting Time. 
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Calls round her laughing eyes in playful turns, 
The glance that lightens, and the smile that 

bums ; 100 

Her dimpling cheeks with transient blushes 

dies, 
Heaves her white bosom with seductive sighs ; 
Or moulds with rosy lips the magic words. 
That bind the heart in adamantine cords. 

Behind in twilight gloom with scowling mien 
The demon Fain, convokes his court unseen ; 
Whips, fetters, flames, pourtray'd on sculptured 

stone. 
In dread festoons, adom^his ebon throne ; 
Each side a cohort of diseases stands. 
And shudd'ring Fever leads the ghastly 

bands; HO 

O'er all Despair expands his raven wing^ 
And guilt-stain'd Conscience darts a thousand 

stings. 

Deep-whelm*d beneath, in vast sepulchral 

caves. 
Oblivion dwells amid unlabell'd graves ; 
The storied tomb, the laurell'd bust overturns. 
And shakes their ashes from the mould'ring 

, urns.— 
No vernal zephyr breathes, no sunbeams cheer. 
Nor song, nor simper, ever enters here ; [^wall. 
O'er th^ green floor, and round the dew-damp 
The slimy snail, and bloated lizard crawl ; 120 
While on white heaps of intermingled bones 
The Muse of Melancholy sits and moans ; 
Showers her cold tears o'er Beauty's early wreck, 
Spreads her pale arms, and bends her marble 

neck. 

So in rude rocks, beside the ^gean wave, 
Trophonius scoop'd his soiTow-sacred cave ; 
Unbarr'd to pilgrim, feet the brazen door. 
And the sad sage returning smiled no more. 

Shrined in the midst majestic Nature stands, 
Extends o'er earth and sea her hundred 
. hands ; ISO 



Troiihonius scoojf*d, 1. 126. Plutarch mentions, 
that prophecies of evil events were uttered from 
the cave of Trophonius ; but the allegorical 
story, that whoever entered this cavern were 
never again seen to smile, seems to have been 
dt?3igned to warn the contemplative from con- 
sidering too much the dark side of nature. Thus 
an ancient poet is said to have written a poem 
on the miseries of the world, and to have thence 
become so unhappy as to destroy himself. When 
we reflect on the perpetual destruction of orga- 
nic life, we should also recollect, that it is per- 
pe^iually renewed in other forms by the same , 
materials, and thus the sum total of the happi- 
ness of the world continues undiminished ; and 
that a philosopher may thus smile again on 
turning his eyes from the coflins of nature to her 
cradles. 



Tower upon tower her beamy forehead crests, 
And births unnumber'd milk her hundred 

breasts ; 
Drawn round her brows a lucid veil depends, 
O'er her flne waist the purfled woof descends ; 
Her stately limbs the gather'd folds surround, 
And spread their golden selvage on the ground 

From this flrsi altar famed Eleusis stole 
Her secret symbols and her mystic scroll ; 
With pious fraud in after ages rear'd 
Her gorgeous temple, and the gods revered . 140 
— First in dim "pomp before the astbnlsh'd 

throng. 
Silence, and Night, and Chaos, stalk'd along ; 
Dread scenes of Death, in nodding sables dress'd. 
Froze the broad eye, and thrill'd the unbreath« 

ing breast. [leads 

Then the young Spring, with winged Zephyr, 
The queen of Beauty to the blossom'd meads ; 
Charm'd in her train admiring Hymen moves, 
And tiptoe Graces hand in hand with Loves. 
Next, while on pausing step the masked Mimes 
Enact the triumphs of forgotten times, 150 

Conceal from vulgar throngs the mystic truth. ' 
Or charm with Wisdom's lore the initiate youth ; 
Each shifting scene, some patriot hero trod, 
Some sainted beauty, or some saviour god.' 

III. Now rose in purple pomp the breezy 
dawn. 
And crimson dew-drops trembled on the lawn ; 



Famed Biennis stole, L 137. The Eleusinian 
mysteries were invented in Egjrpt, and after- 
wards transferred into Greece along with most of 
the other early arts and religions of Europe. They 
seem to have consisted of scenical representations 
of the philosophy and religion of those times, 
which had previously been painted in hierogly- 
phic figures to perpetuate tnem before the dis- 
covery of lettei*s ; and are well explained in Dr. 
Warburton's divine legation of Moses ; who be- 
lieves with great probability, that Virgil in the 
sixth book of the iEneid has described a part of 
these mysteries in his account of the Elysian 
fields. 

In the first part of this scenery was repre- 
sented Death, and the destruction i)f all things ; 
as mentioned in the note on the Portland Vase 
in the Botanic Garden. Next the marriage of 
Cupid and Psyche seems to have shown tl»c re- 
production of living nature ; and afterwards the 
procession of torches, which is said to have con- 
stituted a part of the mysteries, probably signi-^ 
fied the return of light, and the resuscitation of 
all things. 

Lastly, the histories of illustrious persons of 
the early ages seem to have been enacted ; who 
were first represented by hieroglyphic figures, 
and afterwards became the gods and goddesses 
of Egypt, Greece, and Rome. Might not such 
a dignified pantomime e contrived, even in this 
age, as might strike the spectators with awe, 
and at the same time explain many philosophi- 
cal truths by adapted imagery, and both thui 
amuse and instruct ? 



12 OBiaiV OF 

Biased h^ in »ir Uu temiplc** golden Tanai^ 
And dancing shallows Teer'd upon Um plains.— 
LfOng trains of virgins from the sacred grove, 
Pair after pair, in bright procession move, 160 
with flower-fill'd basketo round the altar 

throng, 
Or swing their censers, as they wind akiQg. 
The fair Urania leads the blushing bands. 
Presents their offerings with nasulUed hands ; 
Pleased ta their daszled eyes in part unshrouds 
The goddesB-form ;— the rest Is bid in clouds. 



« 



Priestess of Nature i while with pious awe 
Thy votary liends, the mystic veil withdraw ; 
Charm affaer charm, sooeession bright, display, 
Aod givis the goddess to adoring day ! 170 

So kasaling realms shall own the power divine, 
And heaven and earth pour incense on her 
dirine. 



HcU's triple dqg his playfal Jaws rfvndi. 
Fawns round tlM god, and licks his baby hands ; 
In wondering groups the shadowj nations 

throi^ 
And sigh or simper, ss he steps along; 
Sad swains, and nymphs forIor% on I^othe's 

brink. 
Hug their past sorrows, and reflise to drink ; 
Night*s dazzled empress feels the golden flame 
Play round her breast, and aaelt her froBEen 

frame; 

Charms with soft wsrd% and sooths with anar- 
ous wiles, 199 

Her iroB-hearted lord,— aild Pluio smJlea.— . 
His trembling bride the fcnid triumpbaot led 
From the pale mtiiBions of the astoniab'd dMd; 
Gave the fair phantom to admiring Ug^t,— 
Ah, soon again ta tread irremeahlenicbtr* 



IV. 



^ Oh grant Ibe Muse with pausing step to press 
Eadi sun-bright avenue, and green recess ; 
L«d by thy hand survey the trophied walls. 
The statued galleries, and the pictured halls ; 
Scan the proud pyramid, and arch sublime, 

£artk-cs(nker*d urn, medallion green with time, [ Bright chains of pearl. 
Stem busts <tf gods, with helmed heroes miz'd, j braced. 

And beauty's rdidiant forms, that smile betwixt. Clasp her wkkte ned^ and sons h 

j Thin folds of silk in soft meanders wind 811 

<< Waked by thy voice, transmuted by thy , Down her fine form, and undulate behind ; 



Her snow-white arm, indnlf^nt to my 
song. 
Waves the &ir Hieropbant, and vwrm along.— 
High plumes, that bending shade her amber 

hair. 
Nod, as she steps, their diver leaves in air ; 

itb golden bucfclw 
[vraist; 



wand, 181 

Their lips shall open, and their arms expand ; 
The love-lost lady, and the warrior slain, 
Leap from tb^ir tombs, and sigh or fight again. 
^— So when ill-fkted Orpheus tuned to wo 
His potent lyre, and sought the realms below ; 
Chann'd into life unreal forms rehired. 
And listening shades tlie dulcet notes admired.— 

** Love led the sage through Death's tremen- 
dous porch, 
Cbeer'd with his smile, and lighted with his 
torch;— 190 



The purple border, on the pavement roU'd, 
Swells in the gale, and spreads its fringe of goM. 

« First, if you can, celestial guide ! diadoss 
From what fair fountain mortal life arose. 
Whence the fine nerve to move and feel assigned, 
Contractile fibre, and ethereal mind : 

" How Love and Sympathy the bosom warm, 
Allure with pleasure, and with pain alarm, 8B0 
With soft affections weave the social plan. 
And charm the listening savage into man.** 

God the first cause !^in this terrene abode 



The statued galleries, 1. 176. The art of paint- ' '^®""«^ ^**^« ^*'P'' ^^^ " *^* <^^* ®^ ^^^ 

lag has i4>peaFed in the early state of all societies _____^ 

before the invention of the alphabet. Thus ~~ — _. 

phics. The antiquity ' ^^ the first cause, 1. 22a— 



Montezuma, by drawings 
with the Egyptian hieroglyphi 
of statuary appears from the Memnon and 
iq>hinxes of Egypt ; that of casting figures in 
metals from the golden calf of Aaron ; and that 
of carving in wood from the idols or household 
^ods, which Rachel stole from her father Laban, 
and hid beneath her garments as she sat upon 
the straw. Gen. c. xxxi. v. 34. 

Love lea the sage, 1. 189. This description is 
tiJcen from the figures on the Barbarini, or Port- 



A Jove prificipitim, muste ! Jovis omnia plen 

Virgil. 
In him we live, and move, and have our being. 

St. Paul. 

Young Nature lisps, L 224-. The perpetual 
production and increase of the strata of lime- 
stone from the shells of aquatic animals ; and of 
all those incumbent on them from ike recre- 



land Vase, where Eros, or Divine Love, with : ments of vegetables and of terrestrial animals, 
bis tereh precedes the manes through the gates of are now well understood from our improved 
Peath, and reverting his smiling countenance knowledge of geology ; and show, that the 
invites him into the Elysi^n iifOds. rolid parts of the globe are gradually endai^- 
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Grpw, «s they liw^ aod «trQBig^iheti m they more. 

" Eve Ttoke hegsn^ &ien flaming Chaos hnrl'd 
B«f6 l^a hrigbt si^eresj whiph f erm the ciivUvg 
world J [burst, 

Eartha from eaeh acni whk quids, exj^toaioas 
Apd second plaoeta aasived fi'om the first. 230 
Then, whilst the sea at their coeval birth, 
£uige PT«r tmrgf, invelred the shorelefis earth ; 
Nursed by warm sun-beams in primeral caves 
QvgidJue Liit began beneath the waves. 

^ FizBt Hsaifram chemk dissohxtaon springs. 
And gives to matter its eccentric wings ; 
"WUh^f^fptrng RefKdsMn parts Hm eiq^oding mass, 
Melts into lymph, or kindles iato gaa. 
Attraction poeact^ as earth or air subsides, 
The ponderous atoms from the light divides, jS40 



ing, and consequently that it is young ; as the 
jfluid parts are net yet all converted into solid 
ones. Add to this, that some parts of the earth 
and its inhabitants appear youxiger>than others ; 
thus the greater height of the mountains of 
America seems to show that continent to be less 
ancient than Europe, Asia, and Africa ; as their 
summits have been less washed away, and the 
wild animals of America, as the tigers and cro- 
codiles, are said to be less perfect in respect to 
their size and strength ; which would show them 
to be still in a state of infancy, or of progressive 
improvement. Lastly, the progress of mankind 
in arts and sciences, which continues slowly to 
extend, and to increase, seems to evince the 
youth of human society ; whilst the unchanging 
state of the societies of some insects, as of the 
bee, wasp, and ant, which is usually ascribed 
to instinct, seems to evince the longer existence, 
and greater maturity of those societies. The 
Juvemlity of the eartn shows, that it has had a 
heginning or birth, and is a strong natural ar- 
j^ment evincing the existence of a cause of its 
production, that is of the Deity. 

Earths from each sun, L 229. See Botan. 
Garden, rart. I. Cant I. L 107. 

First heat from chemiCf L 235. The matter of 
heat is an ethereal fluid, in which all things are 
immersed, and which constitutes the general 
power of repulsion: as appears in explosions 
which are produced by the sadden evolution of 
combined heat, and by the es^ansion of all 
bodies by the slower dinusion of it in its uncom- 
bined state. Without heat all the matter of the 
world would be condensed into a point by the 

Eower of attraction; and neither fluidity nor 
fe could exist. There are also particular 
powers of repulsion, as those of magnetism and 
electricity, and of chemistry, such as oil and 
water ; which last may be as numerous as the 
particular attractions which constitute chemical 
affinities ; and may both of them exist as atmos- 
pheres round the individual particles of matter ; 
see Botanic Garden, Fart. I. additional note 
VII. on elementary heat. 

Attraction next, 1. 239. The power of attrac- 
tion may be divided into general attraction, 
which is called gravity ; and into particular at- 
tractioDi which m termed chfimical aifini^r.. A# 



Approashtef piurts with f«ick amhnos cbmhiofli, 
Swellji into sphez^ and lengthens into lines. 
Last, as fine goads the gluten-threads excite. 
Cords grapple cords, aiid webs with webs unite ; 
And quick C<mtractioii with ethereal flame 
Lights into life the fibre-woven frame.—* 
Hence without parent by spontaneous birth 
Rise the first specks of animaied earth ; 
From Katu»B*« womb the pkaoi or ioBect swims, 
And hijMis or breathes, with vlcroseoplc 
lunbs. SdO 

'^ In earth, sea, air, ansitnd, bdow, ah«v». 
Life's subtle woof fn Nature's loom is wore; 
Points glued to points b living Uae extends, 
Touched by some goad approach the bending 
ends; 



nothing can act where it does not exist, the 
power of gravity must be conceived as extending 
from the sun to the planets, occupying that im- 
mense space ; and may therefore be considered 
as an ethereal fluid, though not cognizable by 
our senses like heat, light, and electricity. 

Particular attraction, or chemical affinity, 
must likewise occupy the spaces between th^ 
particles of matter which they cause to approach 
each other. The power of gravity may there- 
fore be called the general attractive ether, and 
the matter of heat may be called the general re- 
pulsive ether; which constitute the two great 
agents in the changes of inanimate matter. 

And quick Contracti9n, 1. 245. The power of 
contraction, which exists in organized bodies, 
and distinguishes life from inanimation, appeara 
to consist of an ethereal fluid which resides in 
the brain and nerves of living bodies, and is exi- 
pended in the act of shortening their fibres. The 
attractive and r^ulsive ethers require only the 
vicinity of bodies for the exertion of their activ- 
ity, but the contractive ether requires at first 
the contact of a ^oad or stimulus, which appears 
to draw it off from the contracting fibre, and to 
excite the sensorial power of irritation. These 
contractions of animal fibres are afterwards ex- 
cited or rcupeated by the sensorial powers of sen- 
sation, volition, lor association, as exg^ained at 
large in Zoonomia* Part. L 

There seems nothing more wonderful in the 
ether of contraction producing the shortening of 
a fibre, than in the ether of attraction causing 
two bodies to approach each other. The former 
indeed seems in some measure to resemble the 
latter, as it probably occasions the minute par- 
ticles of the fibre to approach into absolute or 
adhesive contact, by withdrawing from them 
their repulsive atmospheres ; whereas the latter 
seems only to cause particles of matter to ap- 
proach into what is popularly called contact, 
like the particles of fluids ; but which are only 
in the vicinity of each other, and still retain 
their repulsive atjaoospheres, as may be seen in 
riding through shallow water by the number of 
minute globules of it thrown up by the horse's 
feet, which roll far on its surface ; and by the 
difficulty with which small globules of mercury 
poured on the surface of a quantity of U can he 
made to unite with it. 

SpenUmsom Hrtb, L 247. SeB additional f^of. 
No. I. 
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Wares her lirlghfc tretiet in tbe watery lamm, 
And drinks with geUd gills the vital gem ; 
Then broader leares in shadowy files adranee, 
Spread o'er the crystal flood their green ex- 
panse; 940 
And, as in air the tdberent dew exhales, 
Court the warm son, and breathe etliereAl gales. 

" So still the Tadpole cleaves the watery vale 
With balanced fins, and undulating tail ; \ 

New lungs and limbs proclaim his seemad ' 

birth, I 

Breathe the dry air, and bound upoo the . 

earth. 
So from deep lakes the dread Musquito springs. 
Drinks the soft breeze, and dries his tender 

wings, 



the surface of the water. As the aerial leaves 
of vegetables do the office of lungs, by exposing a 
large surface of vessels with their contained fluids 
to the influence of the air; so these aanatic 
leaves answer a similar purpose like the gills of 
fish, and perhaps gain from water a similar 
material. As toe material thus necessary to 
life seems to be more easily acquired from air 
than from water, the subaquatic leaves of this 
plant and of sisymbrium, oenanthe, ranunculus 
aquatilis, water crow-foot, and some others, are 
cut into fine divisions to increase the surfiice, 
whilst those above w«ter are undivided; see 
Botanic Garden, Part II. Canto IV. L 204^ 
Note. 

Few of the water plants of this country are 
used for economical purposes, but the ranun- 
culus flnviatilis mav be worth cultivatimi: as 
on the borders of the river Avon, near Ring- 
wood, the cottagers cut this plant every morn- 
ing in boats, almost all the year round, to feed 
their cows, which appear in good condition, 
and give a due quantltv of miUc ; see a paper 
from Dr. Pultney in the Transactions of the 
Linnean Society, Vol. V. 

So still the Tadjyole, L S4S. The transformation 
of the tadpole from an aquatic animal into an 
aeriel one is abund&ntly curious. When first it 
is hatched from the spawn by the warmth of 
the season, it resembles a fish; it afterwards 
puts forth legs, and resembles a lizard ; and fin- 
Rlly losing its tail, and acquiring lungs instead 
of eills, becomes an aeriel quadruped. 

The rana temporaria of Linneus lives in the 
water in sprinp^, and on the land in summer, 
and catches flies. Of the rana paradoxa the 
larva or tadpole is as large as the frog, and 
dwells in Sm'inam, whence tbe mistake of 
Merian and of Seba, who call it a frog fish. 
The esculent frog is green, with three yellow 
lines from the mouth to the anus; the back 
transversely gibbous, the hinder feet palmated ; 
tits more frequent croaking in the evenings is 
paid to foretell rain. Linnei Syst. Nat. Art. 
rana. 

Linneus asserts in his introduction to the 
class Amphibia, that frogs are so nearly allied 
to lizards, lizards to serpents, and serpents to 
fish, that the boundaries of these orders can 
scarcely be ascertained. 

The dread MvsquUo springg, L 347. See Ad- 
ditional Note IV. 



In twinklinc sfiuiArtos cnto kit airy way. 
Dips his red tmnk in Ueod, and man hit 
prey. 860 

« So stm the Dioddns aasfkibioM tvibo. 
With two-feUlungi (he amer air imUhe; 
Allied to fish, the lizard deavet the lleod 
With one-cell*d heart, and dark frigeeceni 

Uood; 
Hatf>reMoning Heaven hwagHMhrwithing davt 
ThroQgh Erie's WAvea with fcvferatodheMrt; 
With giUs and luagp napiriqg Laaapreja ateer, 
Kiss the rude rDcksy and Mck till they adhere ; 
The lazy Remora'a inhaling lips, 
Hung on tlie Iceel, rttard thn struggling 

ahipe; 9» 

With gills pulnwniA hreariiea thn eaomwai 

Whale, 
And spouts aquatic colmnna to the gale^ 
Sports on the sliining wave at naontide hours, 
And shifting rainbows crest tlie rising ahowers. 

** So erst, ere rose the science to reeoird 
In letter*d syllablee the volaafc word ; 
Whence cbvnie arts, diadoeed in j^otnxed 

lines, 
Lived te mankind by Ideroglyphic aigna ; 
And clustering staia, portrayed on mimic 

spheres. 
Assumed the forms of liona,1iull8, and hears; 870 
•^~So ent, as £gypt^l rude designs explain. 
Rose young Dione from the shoreleao main ; 



So still the Diodon, L SSI. See AddltSoaal 
Note V. 

jft noontide hoursy 1. 868. The rainbows in 
our latitude are only seen in the mornings or 
evenings, when tbe sun is not mudi m<ire than 
forty-two degrees high. In the more northern 
latitudes, where the meridian sun is jiot more 
than forty-two degrees high, they are also vin- 
ble at noon. 

jis Eeyj>t*s rude designs, 1. S71. See Addi- 
tional Note VI. 

Rose young Dione, 1. S7S. The liieroglyphic 
figure of Venus rising from the sea supported on 
a shell by two tritons, as well' as that of Her- 
cules armed with a club, appear to be remains 
of the most remote antiquity, as the former is 
devoid of grace, and of the pictorial art of de- 
sign, as one half of the group exactly reeemUes 
the other; and as that of Hercules is armed 
with a club, which was the first weapon. 

The Venus seems to have represented the 
beauty of organic Nature rising from the sea^ 
and afterwards became sim}^y an emblem ei 
ideal beauty; while the figure of Adonis was 
probably designed to represent the more abstract- 
ed idea of life or animation. Some of these 
hieroglyphic designs seem to evince thepri^ound 
investigations in science of the Egyptian jdiilos- 
ophers, and to have outlived all written lan- 
guage; and still constitute the symbols, by 
which painters and poets give form and anima- 
tion to abstracted ideas, as to those oi strengdi 
and beauty in the above instances. 




fertUUntirin of flqi/pl . 
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PRODUCTION OF XJEFE. 



Type of oigaoic nature ! source of bliss ! 
Emerging Beauty from the vast abyss! 
'Sublime on Chaos borne, the Goddess stood, 
And smiled' enchantment on the troubled 

flood; 
The warring elements to peace restored. 
And young Reflection wondered and adored. 



ff 



Kow paus*d the Nymph,— The Muse respon- 
sive cries. 
Sweet admiration sparkling in her eyes, S80 
** Drawn by your pencil, by your hand un- 
furled. 
Bright shines the tablet of the dawning world ; 
Amaz*d the Sea*s prolific depths I view. 
And Venus rising from the waves in You ! 

« Still Nature's births enclosed in egg or seed 
From the tall forest to the lowly weed. 
Her beaux and beauties, butterflies and 

worms. 
Rise from aquatic to aerial forms. 
Thus in the womb the nascent in&nt laves 
Its natant form in the circumfluent waves ; S90 
With perforated heart unbreathing swims, 
Awakes and stretches all its recent limbs ; 
With gills placental seeks the arterial flood. 
And drinks pure ether from its mother's 

blood. 
Erewhile the landed Stranger bursts his way. 
From the warm wave emerging into day ; 
Feels the chill blast, and piercing light, and tries 
His tender lungs, and rolls his dazzled eyes ; 
Gives to the passing gale his cm'ling hair. 
And steps a dry inhabitant of air. 400 

** Creative Nile, as taught in ancient song. 
So charm'd to life his animated throng ; 
0*er his wide realms the slow-subsiding flood 
Left the rich treasures of organic mud ; 



Awakes and stretchet, 1. S98. During the first 
six months of gestation, the embryon probably 
sleeps, as it seems to have no use for voluntary 
power ; it then seems to awake, and to stretch 
its limbs, and change its posture in some degree, 
which is termed quickening. 

WUk gills j^acental, 1. 893. The placenta ad- 
heres to any side of the uterus in natural gesta- 
tion, or of any other cavitv in extra^uterine ges- 
tation ; the extremities of its arteries and veins 
probably permeate the arteries of the mother, 
and absorb from thence through their fine coats 
the oxygen of the mother's bfood ; hence when 
the placenta is withdrawn, the side of the ute • 
rus, where it adhered, bleeds ; but not the ex- 
tremities of its own vessels. 

His dazzled eyes, 1. 896. Though the mem- 
brana pupillaris described by modem anato- 
mists guards the tender retina fvova. too much 
light; the young infant nevei*theless seems to 
feel the presence of it by its freauently moving 
its eyes, before it can distinguisn common ob- 
jects.. 
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young VegetatloR 



While with quick growth 

yields 

Her bludiing orchards, and her waving fields , 
PomonaZs hand replenish'd Plenty's horn. 
And Ceres laugh'd amid her seas of corn. — 
Bird, beast, and reptile, spring from sudden 

birth, 
Raise their new forms, half-animal, half- 
earth; 410 
The roaring lion shakes his tawny mane, 
His struggling limbs still rooted in the plain ; 
With flapping wings assurgent eagles toil 
To rend their talons from tiie adhesive soil ; 
The impatient serpent lifts his crested head. 
And drags his train unfimish'd from the bed. — 
As "Warmth and Moisture blend their magic 

spells. 
And brood with mingling wings the slimy 

dells ; 
Contractile earths in sentient forms arrange. 
And Life triumphant stays their chemic 
change." 4£0 



Then hand in hand along the waving glades 
The virgin Sisters pass beneath the shades ; 
Ascend the winding steps with pausing march, 
And seek the Portico's susurrant arch ; 
Whose sculptur'd architrave on columns borne 
Drinks the first blushes of the rising mom. 
Whose fretted roof an ample shield displays. 
And guards the Beauties from meridian rays. 
While on light step enamour'd Zephyr springs. 
And fans their glowing features with his 

wings, 4S0 

Imbibes the fragrance of the vernal flowers, 
And speeds with kisses sweet the dancing 

Hours. 

Urania, leaning with unstudied grace. 
Rests her white elbow on a column's base ; 
Awhile reflecting takes her silent stand. 
Her fair cheek press'd upon her lily hand ; 
Then, as awaking from ideal trance. 
On the smooth floor her pausing steps advance, 



As warmth and moisture, L 417. 

In eodem corpore saepe 
Altera pan vivit ; rudis est pan altera tell an. 
Quippe ubi temperiem Bompsere humorque calorqae, 
CoQcipiuut ; et ab hif oriuntur, euncta daoboa. 

Otid. Mkt 1.1.430. 

This story frvm Ovid of the production of 
animals from the mud of the Nile seems to be of 
Egyptian origin, and is probably a poetical ac- 
count of the opinions of the magi or priests of 
that country; showing that the simplest ani« 
mations were spontaneously produced like che- 
mical combinations, but were distinguished 
from the latter by their perpetual improvement 
by the power of reproduction, first by solitary, 
and then by sexual generation; whereas the 
products of natural chemistrv are only enlarged 
Dy accretion, or purified by dltratio'^* 

C 
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OBxaotf OF soozBPnr. 



fOanf*/. 



W«TM high her vm, opturai her ]ndd ejee, 
Bfarks the wild tcenea of ocean, eerth, and 
And leads meandering ae it rolls along [skies ; 
Through Nature's walks, the shining stream of 
Song. 448 

First her sweet Toice in plalntire accents 
chains 
The Muse*s ear with fascinating strains; 



Rererta awhile to damental strife^ 
The change of farm, and brevity of life ; 
Then tells how poteat Love irith toroh sub 

lime 
Relights the glimmering lamp, and conquen 

Time. 
-^ThjB polish'd walls reflect her poay «w»iiiHi^ 
And sweet-toned Echoes talk along the 

450 



ORIGIN OF SOCIETY. 



CANTO 11. 



REPRODUCTION OF LIFE. 



REPRODUCTION OF LIFE. 



CANTO II. 



ARGUMENT. 

/. Baspitt of Life, 1. Reproduchon, 13. Animals improve, 81. Life and Death alternate, 97. 
Adonis emblem cf Mortal Life, 45. //. Solitary Reproduction, 61. Buds, Bulbs, Polypus, 65. 
Truffle; Buds qftrees how generated, 7h Volvos, Pofypus, Taenia, Oysters, Corals, are without Sex, 

. 8S. Storgi goddess of Parental Love s First chain tf Society, 92. IIL Female sex produced, 1091 
Tulip hulbs, Aphis, 125. Eve from Adam* s rib, 135. IV. Hereditary diseases, 159. Grafted trees, 
bulbous roots degenerate, 167. Gout, Mania, Scrofula, Consumption, 177. Time and Nature, 185. 
V, Urania and the Muse lament, 905. Cu^nd and Psyche, the deities of sexual love, 221. Speech of 
Hymen, 239. Second chain of Society, 2bO. Young Desire, Zbl, Love and Beauty save the usnidp 
257. Vegetable sexes, Anthers and Stigmas xdute, 263. Vegetable sexual generation, 271. Anthers 
of VaUisneriafioat to the Stigmas, 279. Ant, Lampyris, Glow~ Worm, Snail, 287. SUk- Worm, 29S. 
VL Demon of Jealousy, 307. Cocks, Quails, Stags, Boars, 313. Knights of Romance, 327. Helen 
and Paris, 333. Connubial love, 341. Married Birds, nests of the Linnet and Nightingale, 343. 
Lions, Tigers, Bulls, Horses, 357. Triumphal car of Cupid, 361. Fish, Birds, Insects, 371. Vege- 
tates, 369. March of Hymen, 411. His lamp, 419. VII. Urania* s advice to her Nymphs, 425. 
Dines with the Muse on Forbidden Fruit, 435, Angels visit Abraham, 447—456. 



1. ** How short the span of L)f» ! some hours 

possess'd, 
Warm but to cool, and active but to rest ! — 
The age-TTorn fibres goaded to contract, 
By repetition palsied, cease to act ; 



How short the span of life, 1. 1. The thinking 
few in all ages have complained of the brevity of 
life, lamenting that mankind are not allowed 
time sufficient to cultivate science, or to improve 
their intellect. Hippocrates introduces his'cele- 
brated aphorisms with this idea ; " Life is short, 
science long, opportunities of knowledge rare, 
experiments fallacious, and reasoning difficult." 
-—A melancholy reflection to philosophers ! 

The age-worn fUtres, 1. 3. Why the same kinds 
of food, which enlarge and invigorate the body 
from infancy to the meridian of life, and then 
nourish it for some years unimpaired, should at 
length gradually cease to do so, and the debility 
of age and. death supervene, would be liable to 
surprise us if we were not hi the daily habit of 
observing it; and is a circumstance which has 
not yet l^n well understood. 

Before mankind introduced civil society, old 
age did not exist in the world, nor other hnger- 
ing diseases ; as all living creatures, as soon as 
they became too feeble to defend themselves, 
were slain and eaten by others, except the young 
broods, who were defended by their mother ; and 
hence the animal world existed uniformly in its 
greatest strength and perfection ; See Adaitional 
Note VII. 



When Time's cold hands the languid senses 
seize, [freeze ; 

Chill the dull nerves, the lingering currents 
Organic matter, unreclaim*d by life. 
Reverts to elements by chemic strife. 
Thus heat evolved from some fermenting mass 
Expands the kindling atoms into gas ; 10 

Which sink ere long in cold concentric rings. 
Condensed, on Gravity's descending wings. 

" But Reproduction with ethereal fires 
New life rekindles, ere the first expires ; 
Calls up renascent youth, ere tottering age 
Quits the dull scene, and gives him to tho 

stage; 
Bids on his cheek the rose of beauty blow, 
And binds the wreaths of pleasure round his 

brow; 
With finer links the vital chain extends, 
And the long line of being never ends. fO 

« Self-moving Engines by unbending springs 
May walk on earth, or flap their mimic wings; 



But Reproduction, 1. 13. See Additional Note 
VIII. 

Unbending springs, \. 21. See Additional 
Note I. 4. 
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ORIOIir OF 800ZETT. 



ICdtTftO It, 



In tub« of glASB mercurial columoa r^aiti 
Or sink, obedient to the incumbent skies; 
Or, as they touch the figured bcale, repeat 
The nice gradations of circumfluent heat. 
But Reproduction, when the perfect Elf 
Forms from fine glands another like itself. 
Gives the true character of life and sense, 
And parts the organic from the chemic Ens.— 90 
Where milder skies protect the nascent brood. 
And earth's warm bosom yields salubrious 

food; 
Each new Descendent with superior powers 
Of sense and motion speeds the transient houra ; 
Braves every season, tenants every clime. 
And Nature rises on the wings of Time. 

« As Life discordant elements arrests, 
Rijects the noxious, and the pure digests ; 
Combines with Heat the fluctuating mass, 
^d gives a while solidity to gas ; 40 

(Organic forms with cheinic changes strive, 
Live but to die, and die but to revive ! 
Immortal matter braves the transient storm, 
Mounts from the wreck, unchanging but in 
form.^ 

" So, as the sages of the East record 
In sacred symbol, or unlettered word ; 



Combines with Heat, L S9. It was shown in 
note on line 248 of the first Canto, that much of 
the aerial and Uquid parts of the terraoueous 
globe was converted by the powers of lire into 
uXkdi matter; and that this was effected by the 
combination of the fluid, heat, with other ele- 
mentary bodies by the appetencies and i>ropensi- 
tiss of the parts of living matter to unite with 
Mdi other. But when these appetencies and 
propensities of the parts of organic matter to 
tinite with each other cease, the chemical affini- 
ties of attraction and the aptitude to be attract- 
ed, and of repulsion and the aptitude to be re- 
pdled, succeed, and reduce much of the solid 
matters back to the condition of elements; 
which seems to be efl^ected by the matter of heat 
being again set at liberty, which was combined 
with other matters by the powers of life ; and 
thus by its diffusion the solid bodies return into 
liquid ones or into gases, as occurs in the pro- 
cesses of fermentation, putrefaction, sublima- 
tion; and calcination. W hence solidity appears 
to be produced in consequence of the diminution 
of heat, as the condensation of steam into water, 
and tihe consolidation of water into ice, or bv 
the combination of heat with bodies, as with 
the materials of gun-powder before its explosion. 

Immortal matter, 1. 43. The perpetual muta- 
bility of the forms of matter seems to have struck 
the philosophers of great antiquitv ; the system 
of transmigration taught by Fythagoras, in 
which the soidis of men were supposed after 
death to animate the bodies of a variety of ani- 
mals, appears to have arisen from this source. 
He had observed the perpetual changes of or- 
ganic matter from one creature to another, and 
concluded, that the vivifying spirit must at- 
tend it. 



Emblem of Life, to change eternal doom'd. 
The beauteous form of fidr Adonis bloom'd.— 
On Syrian hills the graceful Hunter alain 
Dyed with his gushing blood the ahuddering 
plain; 50 

Amd, slow-descending to the Elyslan shade, 
A while with Proserpine reluctant atray'd ; 
Soon from the yawning grave the barstiiig day 
Restored the Beauty to delighted day ; 
Array*d in youth's resuscitated chaxina. 
And young Dione woo'd him to her arms.— 
Pleased for a while the assurgent youth above 
Relights the golden lamp of life and love ; 
Ah, soon again to leave the cheerful light. 
And sink alternate to the realms of night. 60 

II. « Hence ere Vitality, as time reroiTCJiy 
Leaves the cold organ, and the mam 
The Reproductkos of the living Ens 
From sires to flons, unknown to seocy otHoameiftcte. 
New buds and bulbs the living fibre shoots 
On lengthening branches, and pMtnidisg roots ; 
Or on the father's side firom bttnting glands 
The adhering young its nascent form expands; 
In branching lines the parent-trunk adoma. 
And parts ere long like plumage, bidrs, or 
horns. 70 

** So the lone Trufile, lodged beneath the 
earth. 
Shoots from paternal roots the tuberous birth y 
No stamen-males ascend, and breathe above. 
No seed-bom offispring lives by female love. 
From each young tree, for future buds derign'd ' 
Organic drops exsude beneath the rind; 
While these with appetendes nice invite^ 
And those with apt propensities unite; 

Emblem of Life, 1. 47. The Egyptian figure 
of Venus rising from the sea seems to liave re- 
presented the Beauty of organic^ Nature; -which 
the philosophers of that country, the magi, ap- 
pear to have discovered to havebecm elevi^Bd tj 
earthquakes from the primeval ocean. Bat the 
hierc^yphic figure of Adonis sesms to haro sig- 
nifiedthe spirit of animation or life, iHiicsk was 
pemtually wooed or courted by oiganie matter^ 
and which perished and revived altenuutely* 
Afterwards the fable of Adonis seems- to. iuaVe 
given origin to the first religion promising' a 1^ 
surrection from the dead; whence his raneral 
and return to life were celebrated for many aaes 
in Egypt and Syria, the ceremonies of. whlcli 
Ezekiel complains as ididatrous, accusing the 
women of Israel of lamenting over Thammns; 
which St. Cyril interprets to be Adonis, in his 
Commentaries on Isaiah ; Danet's- Diction. 

So the lone Trufffle^ L 71. Lyooperdon titiber. 
This plant never rises above the earth, is propa* 
gated without seed by its roots only, andeeema 
to require no light* Perhaps many other Amgi 
are generated without seed by their roots only* 
and without lights and i^proach on the h^st ac- 
count to animu nature. 

WWe these with tujpetendei, L TV. See Addi- 
tional Note VIII. 
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New embryon fibrils round th^ trunk combine 
With ^uick embrace, and form the liTinfr 
line : 80 

Whose plume and rootlet at their early birth 
Seek the dry air, or pierce the humid earth. 

" So safe in wa?es prolific VoItox dwells. 
And five descendants crowd his lucid cells ; 
So the male Polypus parental swims, 
And branching infants bristle all his linibs ; 
So the lone Tsenia, as he grows, prolongs 
His flatten*d form with young adherent throngs ; 
Unknown to sex the pr^nant oyster swdUis, 
And coral-insects build their radiate sheUs ; 90 
Parturient Sires caress their infant train, 
And heaven-born Storge weaves the social 
chain; 



Prolific Volvox, 1. 83. The volvox globator 
dwells in the lakes of Europe, is transparent, 
and bears within it children and grandchildren 
to the fifth generation. S3rBt. Nat. 

The male PolypLS, 1. 86. The Hydra viridis 
and fusca of Linneus dwell in our ditches and 
rivers under aquatic plants ; these animals have 
been shown by ingenious observers to revive af- 
ter having been dried, to be restored when mu- 
tilated, to be multiplied by dividing them, and 
propagated from portions of them, parts of dif- 
ferent ones to unite, to be turned inside out- 
wards and yet live, and to be propagated by 
seeds, to produce bulbs, and vegetate oy branch- 
es. Syst. Nat. . . 

The lone Teenia, 1. 87. The tape- worm dwells 
in the intestines of animals, and grows old at 
one extremity, producing an infinite series of 
young ones at the other ; the separate joints uave 
been called Gourd-worms, each of which pos- 
sesses a mouth of its own, and organs of diges- 
tion. Syst. Nat. 

The pregnant <n/sterf 1. 89. Qstrea edulis dwells 
in the European oceans, frequent at the tables 
of the luxurious, a living repast ! New-bom 
oysters swim swiftly by an undulating move- 
ment of fins thrust out a little way firom their 
shells. Syst. Nat. But they do not afterwards 
change their place during their whole lives, and 
are capable or no other movement, but that of 
opening the shell a little way: whence Profes- 
sor Beckman observes, that thei^ offspring is 
probably produced without maternal oi]g[ans; 
and that those who speak of male and female 
oysters, must be mistaken : Phil. Magaz. March 
1800. Xt is also observed by H^ I. le Beck, that 
on nice inspection of the pearl oysters in the 
gulf of Manar, he could observe no dbtinction 
of sexes. Nicholson's Journal. April 1800. 

jind coral insects, 1. 79. The coral habitation 
of the Madrepora of Linneus consists of one or 
more star-like cells i a congeries of which form 
rocks beneath the sea; the animal which con- 
structs it is termed Medusa ; and as it adheres 
to its calcareous cavity, and thence cannot travel 
to its neighbours, is probably without sex. X 
observed great masses of the limestone in Shrop- 
shire, which is brought to Newport, to eonsist 
of the cells of these animals. 

And heaven-horn Storge, 1. 92. See Additional 
Note IX. 



Successive births her tender eares swnhine. 
And soft affections live along the lino. 



« 



d»- 



she 



On angel-wings the Goddess Form 

scends, 
Round her fond broods her silver arms 

bends; 
White streams of milk her tumid bosom swells 
And on her lips ambrosial kisses dwell. 
Light Joys on twinkling feet befoi'e her dance 
With playful w^ and momentary glance ; 100 
Behind, attendant on the pansied plain, 
Young Psyche treads with Cupid in her train. 

III. " In these lone births no tender mothers 
blend 
Their genial powers to nourish or defend ; 
> No nutrient streams from Beauty*s orbs im- 
prove 
These orphan babes of solitary love } 
Birth after birth the line unchanging runs. 
And fathers live transmitted in their B<ms ; 
Each passing year beholds the unvarying 

kinds, 
The sanie their manners, and the same their 
minds. 110 

Till, as erelong successive buds decay. 
And insect-shoals successive pass away. 
Increasing wants the pr^^ant parents vex 
With the fond wish to form a softer sex ; 
Whose milky rills with pure ambrosial food 
Might charm and cherish their expected brood. 
The potent wish in the productive hour 
CaUs to its aid Imagination's power. 



A Vifier sex, 1.114. The first buds of treet 
raised from seed die annually, and are succeeded, 
by new buds by solitary reproduction; which 
are lai^er or more porfect for several suo- 
cessive years, and then they produce sexual 
flowers, which are succeeded by seminal repro- 
duction. The same occurs in bulbous rooted, 
plants raised firom seed ; they die annually, and 
produce others rather more perfect than the pa- 
rent for several years, and tnen produce sexual 
flowers. The Aphis is in a similar manner 
hatched from an egg in the vernal months, and 
produces a viviparous offspring without sexual 
intercourse for nine or ten successive genera- 
tions ; and then the progeny is both male and 
female, which cohabit, and irom these new ft- 
males are produced ^qssh which endure the win- 
ter ; the same process probably occurs in many 
other insects. 

ImaQOioiionCs poiver, 1. 118. The manner in 
which the similarity of the progeny to the pa- 
rent, and the sex of it, are produced by the 
power of imagination, is treatea of in Zoonomia. 
Sect. 89. 6. S. It is not to be understood, that 
the fint living fibres, which are to form an ani- 
mal, are produced by imagination, with any si- 
milarity of form to the future animal ; but with 
appetencies or propensities, which shiJl -produce 
by accretion of parts the similarity of form and 
feature, or of sex, corresponding with the ima^ 
gination of the father. 
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0*«r cmbryoD Uurongt with myttip charm pr*- ^ 

And MX from wx the naaoent world divides, 120 
With eoft affections warms the callow trains. 
And gives to laughing Love his nymphs and 

swains ; 
Whose mingling virtues interweave at length 
The mother's heauty with the &ther*s strength. 



" So tulip-bulbs emerging from the seed. 
Year after year unknown to sex proceed ; 
Erewhile the stamens and the styles display j 
Their petal-curtains, and adorn tha day ; | 

The beaux and beauties in each blossom glow \ 
With wedded joy, or amatorial wo. 190 

Unmarried Aphides prolific prove 
For nine successions uninform*d of love ; J 



His nympfts and twcdnSf L 122. The argu- 
ments which have been adduced to show, that 
mankind and quadrupeds were furmrriy in an 
hermaplirodite state, are first deduced from the , 
present existence of breasts and nipples in all i 
the males ; which latter swell on titiUation like ' 
those of the females, and which are said to con- 
tain a milky fluid at their birth ; and it is af- 
firmed, that some men liave given milk to their 
children in desert countries, where the mother 
has perished ; as the male pigeon is said to give 
a kind of milk from his stomach along with the 
regurgitated food, to the young doves, as men- 
tioned in Additional Note IX. on Storge. 

Secondly, fram the apparent progress of many 
animals to greater perfection, as in some insects, 
as the flies with two wings, termed Diptera ; 
which have rudiments of two other wings, called 
halteres, or poisera ; and in many flowers which 
have rudiments of new stamina, or filaments 
without anthers on them. See Botanic Garden, 
Fart II. Curcuma, Note, and the Not^ on 1. 204 
of Canto I. of this work. 

It has been supposed by some, that mankind 
were formerly quadrupeds as well as heimaphro- 
dites ; and that some parts of the body are not 
yet so convenient to an erect attitude as to a ho- 
rizontal one ; as the fundus of the bladder in an 
erect posture is not exactly over the insertion of 
the urethra; whence it is seldom completely 
evacuated, and thus renders mankind more sub- 
ject to the stone, than if he had preserved his 
norizontality : these philosophers, with Buffon 
and Helvetius, seem to imagine, that mankind 
arose from one family of monkeys on the banks 
of the Mediterranean ; who accidentally had 
learned to use the adductor pollicies, or that 
strong muscle which constitutes the ball of the 
thumb, and draws the point of it to meet the 

Soints of the fingers ; which common monkeys 
o not ; and that this muscle gradually increas- 
ed in size, strength, and activity, in successive 
generations ; and by this improved use of the 
sense of touch, that monkeys acquired clear ideas, 
and gradually became men. 

Perhaps aU the productions of nature are in 
their progress to greater perfection ! an idea 
countenanced by modem discoveries and deduc- 
tions concerning the progressive formation of 
the solid parts of the terraqueous^lobe, and con- 
sonant to the dignity of the Creator of all 
things. 



New sexes next with softer paadona tpring. 
Breathe the fond vow, and woo with quivering 
wing. 

" So erst in Furadise creation's Lord* 
As the first leaves of holy writ record, [grov^ 
From Adam's rib, who press'd the flowery 
And dreamt delighted of untasted love. 
To cheer and chum his solitary nkind, 
Form*d a new sex, the Mother of Mankind, 140 
— Buoy'd on light step the Beauty seem'd to 

swim. 
And stretch'd alternate every pliant limb ; 
Pleased on £uphrates*s velvet maiigiii stood. 
And view*d her playful image in the flood-; 
Own'd the fine flame of love, as life began. 
And smiled enchantment on ad<M!ing Man. 
Pown her white neck and o*er her bosom 

rull*d, 
Flow'd in sweet n^ligence her locks of gold; 
Round her fine form the dim transparenaa 

play'd, 
And'show'd the beauties, that it seem'd to 

shade, ' ]50 

— Enamour'd Adam gazed with fond surprise^ 
And drank delicious passicm from her eyea ; 
Felt the new thrill of young Desire, and press'd 
The graceful Virgin to his glowing breast.—- 
The conscious Fair betrays her soft alanns. 
Sinks with warm blush into his dosing arms, 
Yields to his fond caress with wanton play» 
And sweet, leluctant, amorous, delay. 

IV. ** Where no new Sex with glands nutri- 
tious feeds, 
Nursed in her womb, the solitary breeds ; 160 
No Mother's care their early steps directs. 
Warms in her bosom, with her wings protects ; 
The dime unkind, or noxious food instils 
To embryon nerves hereditary ills ; 
The feeble births acquired diseases chase ; 
Till Death extinguish the degenerate 



<< So grafted trees with shadowy summita riae^. 
Spread their fair blossoms, and perfume the 
skies; 



The Mother of MofMnd, L 140. See Addi- 
tional Note X. 

Acquired diseases, 1. 165. See Additional 
Note XI. 

So grafted trees, 1. 167. Mr. Knight first ob- 
served that those apple and pear trees, which 
had been propagated for above a century by ih- 
graftment were now so unhealthy, as not to be 
worth cultivation. I have suspected the diseas- 
es of potatoes attended with the curled leaf, and 
of strawberry plants attended with bioren 
flowers, to be owing to their having been too 
long raised from roots, or by solitary rn>roduc- 
tion, and not from seeds, or sexual reprodoetion, 
and to have thence acquired those heieditary dia- 
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Till canker taints tho regi&table blood, 
Mines round the bark, and feeds upon . the 
wood. 170 

Sof years successive, from perennial xxiots 
The wire or bulb with lessen'd vigour shoots; 
Till curled leaves, or barren flowers, betray 
A waning lineage, verging to decay ; 
Or till, amended by connubial powers. 
Rise seedling progteieb finom stxtaal floweft. 

** E*en wh^re unmix*d the breed, in mnnial 
tribes 
Parental taints the nascent babe imbibes ; 
Eternal war the Gout and Mania wage 
V/ith fierce uncheckM hereditary rage ; 180 

Sad Beauty's form foul Scrofula surrounds 
With bones distorted, and putrescent wounds ; 
And, fell Consumption ! thy unerring dart 
Wets its broad wing in Youth's reluctant heart. 

"With pausing step, at night's refulgent 
noon. 
Beneath the sparkling stars, and lucid moon, 
Plung'd in the shade of some religious tower, 
The slow bell counting the departed hour, 
O'er gaping tombs where shed umbrageous 

Yews 
On mouldering bones theix^ cold unwholesome 
dews ; 190 

While low aerial voices whisper round, 
And moondravm spectres dance upon the 

ground ; 
Poetic Melancholy loves to ttead. 
And bend in silence o'er the countless dead ; 
Marks with loud sobs infantine, sorrows rave, 
And wring their pole hands o'er their mother's 

grave; 
Hears on the new-tum'd sod with gestures wild 
The kneeling Beauty call her buried child ; 
Upbraid with timorous accents Heaven's de- 
crees, 
And with sad sighs augment the passing breeze. 
* Stern Time,'^ she cries, * receivra from Na- 
ture's womb 201 
Her beauteous births, and bears them to the 

tomb ; 
Culls all her sons from earth's remotest bourne, 
And from the closing portals none return !' " 

V. Urania paused, — ^upturn'd her streaming 

eyes. 
And her white bosom heaved with silent sighs; 
With her the Muse laments the sum of things. 
And hides her sorrows with her meeting 

wings; 
Long o'er the wrecks of lovely Life they 

weep, 
'i'Ucu pleased reflect, " to die is but to sleep ;" 



^nd, fell Consumption, 1. 188.— 

Ilaret lateri lethalis arundo. Vjro 



Froim Nature's coffins to her cradles turn, 21 1 
Smile with young joy, with new affection burn. 

And now the Muse, with mortal woes im- 
press'd, 
Thus the fair Hierophant again address'd. 
— " Ah me ! celestial guide, thy words impart 
Ills undeserved, that rend the nascent hieart ! 
O, Goddess, say, if brighter scenes improve 
Air-breathing tribes, ahd births of sexual 

love t"— 
The smiling fair obeys the inquiring Muse, 
And in sweet tones her grateful task pursues. 

"Now on broad pinions from the I'ealms 

above 221 

Descending Cupid seeks tlie Cyprian grove ; 
To his wide arms enamour 'd Psych6 springs 
And cksps her lover with aurelian wings. 
A purple sash across his shoulder bends. 
And fringed with gold the quiver'd shafts ius~ 

pends; 
• The bending bow obeys the silken string, 
And, as he 6te|>8, the silver arrows ring. 
Thin folds of gauze with dim transparence flow 
O'er her fair forehead, and her neck of snow ; 
The winding woof her graceful limbs surrounds, 
Swells in the breeze, Mid sweeps the velvet 

grounds ; 282 

As hand in hand along the flowery meads 
His blushing bride the quiver'd hero leads ; 
Charm'd round their heads pursuing Zephyrs 

throng. 
And scatter roses as they move along ; 
Bright beams of Spring in soft effusion play. 
And halcyon Hours invite them on their way. 

"Delighted Hymen hears their whisper'd 

vows. 
And binds his chaplets round their polish'd 

brows, 240 

Guides to his altar, ties the flowery bands, 
And as they kneel, unites their willing banc's. 
' Behold,' he cries, ' Earth ! Ocean ! Air 

above. 
And hail the Deities of Sexual Love ! 
All forms of life shall this fond pair delight. 
And sex to sex the willing world unite ; 



Enam&iir'd Psvche, 1. 228. A butterfly was 
the ancient emblem of the soul after death as 
rising from the tomb of its former state, and 
becoming a winged inhabitant of air from an 
insect creeping upon earth. At length the wings 
only were given to a beautiful nymph under the 
name of Psycht, which is the Greek word fc:r 
the soul, and also became afterwards to signify 
a butterfly, probably from the popularity of thin 
allegory. Many allegorical designs of Cilpid vr 
Love warming a butterfly or the soul with h'la 
torcli may be seen in Spence's Polymetis, ai:d a 
beautiful one of their marriage in Biynnt's 
Mythology; from which this description is in 
part taken. 

D 
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tbeir sweet 

bowers. 
Fan with soft gales, and gild 

hours ; 
Fill Pleasure's chalice analloy*d with pain. 
And give Society his golden chain.* 

« Now young Desires, on purple pinions 
borne, [mom ; 

Mount the warm gales of manhood's rising 
With softer fires through viiigin bosoms dart, 
Flush the pale cheek, and goad the tender heart. 
Ere the weak powers of transient life decay. 
And Heaven's ethereal Image melts away ; 
Love with nice touch renews the organic frame. 
Forms a young Ens, another and the same ; 
Gives from his rosy Hps the vital breath, 259 
And parries with his liands the shafts of death ; 
While Beauty broods with angel wings unfurl'd 
O'er nascent life, and saves the sinking world. 

" Hence on green leaves the sexual Pleasures 
dwell, [bellr 

And Loves and Beauties crowd the blossom's 
The wakeful Anther in hb silken bed 
O'er the pleased Stigma bows his waxen head ; 
With meeting lips and mingling smiles they sup 
Ambrosial dewdrops from the nectar'd cup ; 
Or buoy'd In air the plumy Lover springs, 269 
And seeks his panting bride on Hymen-wings. 

" The Stamen males, with appetencies just. 
Produce a formative prolific dust ; 



While Beauty broods, 1. 261 — 

Alma Venus ! per te quoniam genus omne animantum 
Concipltur, viiiique exortumlumin calia. Lucrbt. 

From the nectar d cup, 1. 268. The anthers 
and stigmas of flowers are probably nourished 
bv the honey, which is secreted by the honey- 
gland called by Linneus the nectary ; and pos- 
fit'ss greater sensibility or animation than other 
parts of the plant. The corol of the flower ap- 
pears to be a respiratory organ belonging to these 
anthers and stigmas, for the purpose of further 
oxygenating the vegetable blood tor the produc- 
tion of the anther dust and of this honey, which 
is also exposed to the air in its receptacle oi > 
honey-cup ; which I suppose to be necessary foi | 
its further oxygenation, as in many flowers so 
complicate an apparatus is formed for its protec- 
tion from insects, as in aconitum, delphinium, 
larkspur, lonicera, woodbine ; and because the 
eorol and nectary fall along with the anthers and 
stifmas, when the pericarp is impregnated. i 

Dr. B. S. Barton, in tne American Transac- ' 
tious has lately shown, that the honey collected 
from some plants is intoxicating and poisonous 
to men, tA from rhododendron, azalea, and da- ' 
tura; and from some other plants that it is 
hurtful,' to* the bees which collect it; and that 
from some'flowers itis so injurious or disagree- i 
able, that they do not collect it, as from the fri- ' 
tillaria or crown imperial of this country. 

JVith amyetencies jtisty 1.271. As in the pro- 
ductions by chemical affinity one set of particles 



With apt propensitiet, tht Styles rcdi 
' Secrete a formative prolific juice ; 
with brighter These in the pericarp erewhile arrire, 
, Rush to each other, and embrace cJive. 
— Form'd by new powers progressive parts toe. 

ceed. 
Join in one whole, and swell into a seed. 



I 



« So in fond swarms the liTin^ Anthers shine 
Of bright Vallisner on the wavy Rhine ; 2»0 
Break from their stems, and on the liquid glaa 
Surround the admiring stigmas as they pass; 
The love-sick Beauties lift their casenoed browi, 
Sigh to the Cyprian queen their s e cre t vows^ 
Like watchful Hero feel their soft alarms. 
And clasp their floating lovers in their arms. 



« 



Hence the male Ants tlieir gauzy wings ns- 

fold. 
And young Lampyris waves his plumes of gold ; 
The Glow- Worm sparkles with impassaon'd 

light 
On each green bank, and charma the eye of 

night ; 290 

While new desires the painted Snail perplex, 
And twofold love unites the doaUe i 



« Hence, when the Moms in Italia*s lands 
To spring's warm beam its timid leaf expands ; 
The Silk- Worm broods in conntleaa tribes al>oTi 
Crop the green treasure, uninform'd of love ; 
Erewhile the changefulWorm.-with <sircling head 
Weaves the nice curtains of his silken bed ; 



must possess the power of attraction, and the 
other the aptitude to be attracted, as vrhen iron 
apj^roaches a magnet ; so when animal particles 
unite, whether in digestion or reprodoetion, 
some of them must possess an appetite to unite, 
and others a propensity to be united. The former 
of these are secreted by the anthers frota the 
vegetable blood, and the latter by the styles or 
pericarp. See the Additional Note VI 1 1, od 
Ueproduction. 

Of bright ValUsner, 1. 280. VaHisneria, of the 
class of dioecia. The flowers of the male plant 
are produced under water, and as toon wm their 
farina or dust is mature, they detach themsel?es 
from the plant, rise to the surfiu^ and omtiniis 
to flourish, and are wafted by the air or borne 
by the current to the female flowers. In this 
thev resemble those tribes of insects, 'wliere the 
males at certain seasons acquire wings, but net 
the females, as ants, coccus, lampyris, ^bahena, 
brumata, lichanella. Botanic Garden, FSrt i 1. 
Note on Vallisneria. 

Jlnd young Lampyris, 1. 288. The fire-fly is at 
some seasons so luminous, that M. Merian says 
that by putting two of them under a glass, slie 
was able to draw her fibres of them hy night. 
Whether the light of this and of other insects he 
caused by their amatorial passion, and this asiu&ts 
them to find each other ; or is caused by respira- 
tion, which is so analagous to combustion ; or to 
a tendency to putridity, as in dead fish and rot- 
ten wood, is still to be investi^ted. See Botanic 
Garden, Part I. Additional Note IX. 
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Web within web Involves his larva form, 
Alike secured from sunshine and from storm ; 
For twelve long days He dreams of blossom*d 

groves, SOI 

Untasted honey, and ideal loves ; 
Wolces from his trance, alarmed with young 

Desire, 
Finds his new sex, and feels ecstatic Are ; 
From flower to flower with honey'd lip he 

springs. 
And seeks his velvet loves on silver wings. 

VI. '* The Demon, Jealousy, with Gorgon 

frown 
Blasts the sweet flowers of Pleasure not his own, 
RoUs his wild eyes, and through the shuddering 

grove 
Pursues the steps of unsuspecting Love ; 810 
Or di'ives o*er rattling plains his iron car, 
Flings his red torch, and lights the flames of war. 

** Here Cocks heroic bum with rival rage, 
And Quails with Quails in doubtful fight 

engage ; 
Of armed heels and bristling plumage proud. 
They sound the insulting darion slirill and loud. 
With rustling pinions meet, and swelling chests. 
And seize with closing beaks their bleeding 

crests ; 
Rise on quick wing above the struggling foe, 
And aim in air the death-devoting blow. SSiO 
There the hoarse Stag his croaking rival scorns, 
And butts and parries with his branching 

horns; 



Untasted honey, 1. 802. The numerous moths 
atid butterflies seem to pass from a reptile leaf- 
eating state, and to acquire wings to flit in air, 
with a proboscis to gain honey for their food 
along with their organs of reproduction, solely 
for the purpose of propagating their species by 
sexual intercourse, as they die when that is 
completed. By the use of their wings they 
have access to each other on different branches 
or on different vegetables, and by living upon 
honey probablv acquire a higher degree of ani- 
mation, find thus seem to resemble the anthers 
of flowers, which probably ai*e supported by 
honey only, and thence acquire greater sensibil- 
ity; see Note on Vallisneria, 1. 280 of this 
Canto. 

A naturalist, who had studied this subject, 
thought it not impossible that the first insects 
were the anthers and stigmas of flowers, which 
bad by some means loosened themselves from 
tbeir parent plant, like the male flowers of val- 
lisneria, and that other insects in process of 
time had been formed from these, some acquir- 
ing wings, other fins, and others claws, from 
their ceasdess efforts to procure food or to secure 
themselves from injury. He contends, that 
none of these changes are more incomprehensible 
than the transfoi'malion of caterpillars into but- 
terflies; see Botanic Garden, Part I. Additional 
Mote XXXIX. 

There the hoarse stag, I. 821. A great want of 
one part ol the animal world has consisted in 



Contending Boars with tusk enamell'd strike. 
And guard with shoulder-shield the blow 

oblique ; 
While female bands attend in mute surprise. 
And view the victor with admiring eyes.— > 

** So Knight on Knight, recorded in romance. 
Urged the proud steed, and couched the extended 

lance; 
He, whose dread prowess with resistless force, 
Overthrew the opposing warrior and his horse. 
Blessed, as the golden guerdon of his toils, 831 
Bowed to the Beauty, and received her smiles. 

« So when fisiir Helen with ill-fated charms, 
By Paris wooed, provoked the world to arms. 
Left her vindictive Lord to sigh in vain 
For broken vows, lost love, and cold disdain 
Fired at his wrongs, associate to destroy 
The realms unjust of proud adulterous Troy, 
Unnumbered Heroes braved the dubious fight, 
And sunk lamented to the shades of night. 840 

<< Now vows connubial chain the plighted 
And join paternal with maternal care ; [pair, 
The married birds with nice selection cull 
Soft thistle-down, gray moss, and scattered 

wool; 
Line the secluded nest with feathery rings. 
Meet with fond bills, and woo with fluttering 

tvings. 
Week after week, regardless of her food. 
The incumbent Linnet warms her future brood ; 



the desire of the exclusive possession of the fe- 
males; and these have acquired weapons to 
combat each other for this purpose, as the very 
thick shield-like homy skin on the shoulder of 
the boar is a defence only against animals of his 
own species, who strike obliquely upwards, nor 
are his tushes for other purposes, except to de- 
fend himself, as he is not naturally a carnivorous 
animal. So the horns of the stag are sharp to 
offend his adversary, but are branched tor the 

Eurpose of parrying or receiving the thrusts of 
oms similar to his own, and iiave therefore 
been formed for the purpose of combating other 
stags for the exclusive possession of the females, 
who are observed, like the ladies fn the times of 
chivalry, to attend the car of the victor. 

The birds, which do not carry food to their 
young, and do not therefore marry, are armed 
with spurs for the purpose of fighting for the 
^:clusive possession of the females, as cocks and 
quails. It is ceitain that these weapons are not 
provided for their defence against other adver- 
saries, because the females of these species are 
without this armour. Zoonomia, Sect. XXXIX. 
4, 8. 

The incumbent Linnet, 1. 848. The affection 
of the unexperienced and untaught bird to its 
egg, which induces it to sit days and weeks 
upon it to warm the enclosed embrvon, is a 
matter of great difficulty to explain ; See Addi- 
tional Note IX. on Storge. Concerning the 
fabrication of their nests, see Zoonomia, Sect. 
XVI. IS. on instinct. 
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Each fpotUed egg with Irory Upt die turns, 
Day aftrr day with fond expectance buma, S60 
Heart the young priaoner chirping in kis cell, 
And breaks in hemispheres the obdurate sheU. 
Loud trills sweet Philomel his tender strain. 
Charms his fond bride, and wakes his infant 

train; 
Perched on the circling umiss, the listening throng 
Wave their young wings, and whisper to the 

song. 

" The Lien- King forgets his savage pride, 
And courts with playful paws his tawny hride ; 
The listening Tiger hears with kindling flame 
The love-lorn night-call of hia Vrinded dame. 
Despotic Love dissolves the bestial war, S6i 
Bends their proud necks, and joins them to his 

car ; 
Shakes o*er the obedient pairs his silken thong. 
And goads the humble, or restrains the strong.— ] 
Slow roll the silver wheels, — in beauty's pride > 
Celestial Psyche blushipg by his side.— 
The lordly Bull behind and warrior Horse 
With voice of -thunder shake the echoing course, 
Chain*d to the car with herds domestic move, I 
And swell the triumph of despotic L^ive. S70 

j 

" Pleased as they pass along the breezy shore 
In twinkling shoals the scaly realms adore» 
Move on quick ftn with undulating train. 
Or lift their slimy foreheads from the main. 



ff'trmto tl. 

High o'er their iMnda aa plnioiM hcond dispUy'd 
The ieather'd nations shed a ll«MitlD^ Hliadc ; 
Pair after pair enamonr'd shoot alou^. 
And trill in air the gay iHipassion'd aon^. 
With busy hum in playful swarms mound 
£mei)ging insects leave the peopled g^rouud, 8S0 
Rise in dark doudi^ and borne in airy rings 
Sport round the car, and wa^e their golden 



Admiring Fawns pursue on dancinf^ hoof. 
And bashful Dryads peepftwn shades akiof ; 
Emerging Nereids rise from coral cells, 
Enamour'd Tritons sound their twisted shells ; 
From sparkling founts enchanted Naiads move, 
And swell the triumph of despotic Love. 



t( 



Delighted Flora, gazing from afar. 
Greets with mute liomage the triumphal oar ; 



Hears the young jmsnner, 1. 861 . The air-vessel 
at the broad end of an incubated ege gradually 
extends its edges along the sides of the shell, as 
the chick enlarges, but is at the same time ap- 
plied closer to the internal surface of the shell ; 
when the time of hatching approaches the chick 
is liable to break this air-bag with its beak, and 
thence begin to breathe and to chirp ; at this time 
the ed|(es of the enlai^ed air-bag extend so as to 
cover mtemally one hemisphere of the egg ; and 
as one half of the external shell is thus moist, 
and the other half dry, as soon as the mother 
hearing the chick chirp, or the chick itself want- 
ing respirable air, strikes the egg, about its equa- 
torial bne, it breaks into two nemispheres, and 
liberates the prisoner. 

jirid whi^)ar to the song, 1. 856. A curious cir- 
cumstance IS mentioned by Kircberus de Musur- 
gia, in His Chapter de Lusciniis. " That the 
voung nightin^les that are hatched under other 
birds, never smg till they are instructed by the 
company of other nightingales.*' And Johnston 
affii-ms, that the nightingfdes that visit Scotland, 
have not the same harmony as those of Italy, 
(Pennant's Zoology, octavo, p. 265.), which 
would lead us to suspect, that the singing of 
birds, like human music, is an artificial language 
rather than a natural ex]>ression of passion. 

Jf^ith undulating train. 1.373. The side fins of ; 
nsh seem to be chiefly used to poise them ; as I 
tbcy turn upon their backs immediately when 
killed, the air-bladder assists them perhaps to 
rise or descend by its pof«essing the power to 
condense the air in it by muscular contraction ; ! 
and it is poasible, that at great depths in the \ 
ocean the air in this receptacle may by the gi'eat 



pressure of the incumbent wa^er become con- 
densed into so small a space, as to cease to be 
useful to the animal, wnich was possibly the 
cause of the death of Mr. Day in his diving 
ship. See note on Ulva, Botanic Oardcn, PW-t 
II. 

The praigressive motion of fish beneath the 
water is pi^uced principallv by the undulation 
of their tails. One oblique plain of a part of the 
tail on the right side of the fish strikes the 
water at the same time that another oblique 
plain strikes it on the left side ; hence in respect 
to moving to the right or left these percussions 
of ^ the water counteract each other, but ^ey 
coincide In respect to the pn^ression of the ftah ; 
this power seems to be oetter applied to posh 
forwards a body in water, than the oars of boats, 
as the particles of water recede £rom the stroke 
of the oar, whence the comparative power ac- 
quired is but as the difference of velocity between 
toe striking oar and the receding water. Se a 
ship moves swifter with an oblique wind, than 
with a wind of the same velocity exactly behind 
it ; and the common windmill sail placed ob- 
liquely to the wind is more powerful than one 
which directly recedes from it. Mi^ht not some 
machineiy resembling the tails of fish be placed 
behind a boat, so as to be moved with greater ef 
feet than common oars, bv the force of wind or 
steam, or perhaps by band ? 

On jjinions broad displayed, 1. 876. The pro- 
gressive motion of birds in the air is principally 
performed by the movement of their wings, anil 
not by that of their tails as in fish. The bird is 
supported in an element so much lighter than it- 
self by the resistance of the air as it moves hori- 
zontally against the oblique plain made by its 
breast, expanded tail and win^ when they are 
at rest ; the change of this obliquity also assists 
it to rise, and even directs its descent, though 
this Is owing principally to its specific gravity, 
but it is in aU situations kept upright or balanced 
by its wings. 

As the support of the bird in the air, as well 
as its progression, is performed by the motion of 
the wings ; these require strong muscles, as ai*e 
seen on the breasU of partridges. Whence all 
attempts of men to fly by widgs applied to the 
weak muscles of their arms have been ineffectual ; 
but it is not certain whether light machinery so 
contrived as to 1h> moved bytheii* feet, might not 
enable them to fly a little way, though not so as 
to answer any useful purpose. 
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On silvery slippers steps with bosom bare> 891 
Bends her white knee, and bows her auburn 

hair; 
Calls to her purple heaths, and blushing bowers, 
Bursts her green gems, and opens all her 

flowers ; 
O'er the bright Fair a shower of roses sheds, 
And crowns with virreaths of hyacinth their 

heads."— 
—Slow roll the silver wheels with snowdrops 

deck'd. 
And primrose bands the cedar spoket connect ; 
Round the fine pole the twisting woodbine 

clings, 
And knots of jasmine clasp the bending 

springs; 400 

Bright daisy links the velvet harness chain. 
And rings of violets join each silken rein ; 
Festoon'd behiad, the snow-white lilies bend. 
And tulip-tassels on each side depend. 
->Slow rolls the car,— the enamour*d Flowers 

exhale 
Their treasured sweets, and whisper to the 

gale; 
Their raveird buds, and wrinlded cups unfold ; 
Nod their green stems, and vrave their bells €^ 

gold; 
Breathe their soft sighs firom each enchanted 

grove, 
Aud hail the Deities of Sexual Love. 410 

<* Onward with march sublime in saffiron 

robe 
Young Hymen steps, and traverses the globe ; 
O'er burning sands, and snow-clad mountains, 

treads. 
Blue fields of air, and^ ocean's briny beds ; 
Flings from his radiant torch celestial light 
O'er Day's wide concave, and illumes the 

Nlghc 
With dulcet eloquence his tuneful tongue 
Convokes and captivates the Fair and Young ; 
His golden lamp with ray ethereal dyes 
The blushing cheek, and lights the laughing 

eyes ; 4S0 

With secret flames the virgin's bosom warms. 
And lights the impatient bridegroom to her 

"* arms; 
With lovely life all Nature's frame inspires. 
And, as they sink, rekindles all her fires." 

VII. Now paused the beauteous Teacher, 

and awhile 
Gazed on her train with sympathetic smile. 
•* Beware of love!" she cried, " ye Nymphs, 

and hear 
His twanging bowstring with alarmed ear ; 
Fly the first whisper of the distant dai*t. 
Or shield with adamant the fluttering heart ; 4S0 
To secret shades, ye Virgin trains, retire, 
And in your bosoms guard the vestal fire." 



29 



—The obedient Beauties hear her words, ad- 
vised'; [tised. 
And bow with laugh repress'd, and smile chas 

Now at her nod the Nymphs attendant bring 
Translucent water from the bubbMng spring ; 
In crystal cups the waves salubrious shine, 
Unstain'd, untainted ivith immodest wine. 
Next, where emei^ing from its Mitient roots 
Its widening bou^s.-tilfe'T'ree of Knowledge 

shoots ; 440 

Pluck'd with nice choice before the Muse they 

phced 
The now no longer interdicted taste. 
Awhile they sit, from higher cares I'elcased, 
And pleased partake the intellectual feast. 
Of good and iU they spoke, effect and cause, 
Celestial agencies, and Nature's la?irs. 

So when angelic Forms to Syria sent 
Sat in the cedar shade by Abniham's tent ; 
A spacious bowl the admiring Patriarch fills 
With dulcet water from the scanty rills ; 4dO 
Sweet fruits and kernels gathers from his hoard, 
With milk and butter piles the plenteous board ; 
While on the heated earth his Consort bakes 
Fine flour well kneaded in unleaven'd cakes. 
The Guests ethereal quaff the lucid flood. 
Smile on their hosts, and taste terrestriiil food ; 
And while from seraph-lips sweet converse 

springs. 
Lave their fair feet, and close their silver wings. 



With laugh repress* dy 1. 4iS4. The cause cf the 
violent actions of laughter, and of the difliculiy 
of restraining them, is a curious subject of in- 
quiry. When pain afiiicts us, which we cannot 
avoid, we learn to relieve it bv ^eat voluntary 
exertions, as in grinning, holding the breath, 
or screaming; now the pleasurable sensation, 
which excites laughter, arises for a time so high 
as to change its name, and become a painful one ; 
and we excite the convulsive motions of the re- 
spiratory muecles to relieve this pain. We are 
however unwilling to lose the pleasure, and 
presently put a stop to this exertion ; and imme- 
diately the pleasure recurs, and again as instant- 
ly rises into pain. Which is further explained 
in Zoonomia, Sect. 84. 1. 4. When this pleas- 
urable sensation rises into a painful one, and 
the customs of society will not permit us to 
laugh aloud, some other violent voluntary exer- 
tion is used instead of it to alleviate the pain. 

With smile chastised^ 1. 434. The origin of the 
smile has generally been ascribed to inexplicable 
instinct, but maybe deduced from our early as- 
sociations of actions and ideas. In the act vi 
sucking, the lips of the iniant are closed round 
the nipple of its mother, till it has filled its 
stomach, and the pleasure of digesting this 
grateful food succeeds ; then the sphincter of tht» 
mouth, fatigued by the continued action of suck- 
ing, is relaxed ; and the antagonist muscles of 
the face gently acting, produce the smile of 
pleasure, which is thus during our lives associ- 
ated with gentle pleasure, which is further ex^ 
plained in Zoonomia, Sect. 10. 8. 4. 
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I. Now rose, adom'd with Beanty^s brightest 

hues, 
The graceful Hierophant, and wlD^red Muse ; 
Onward they step around the stately piles, 
O'er porcelain floors, through laqueated aisles, 
Eye Nature's lofty and her lowly seats. 
Her goi^eous palaces, and green retreats. 
Pervade her labyrinths with unerring tread* 
And leave for future guests a guiding thread. 

First with fond gaze blue fields of air they 
sweep, 
Or pierce the briny chambers of the deep ; 10 
Earth's burning line, and icy poles explore, 
Her fertile surface, and her caves of ore ; 
Or mark how Oxygen with Azote- Gas 
Plays round the globe in one aerial mass, 



How Oxygen, 1. IS. The atmosphere which 
surrounds us, is composed of twenty->seveu parts 
<rf oxygen gas and seventy-three of azote or nit- 
rogen gas, which are dmaply di£Fused together, 
but wucb, when combined, become nitrous acid. 
Water consists of eighty six parts oxygen, and 
fourteen parts of hydrogen or iiiflaminable air, 



Of fused with HydiN>gen in ceascJess iiow 
Forms the wide waves, which foani fJnA rott 
b6b)W. 

Next witb Ulumiaed hands through iprififia 
bright 
Flea9od they untwist the sevenfold threads of 

light ; 
Or, bent in pencils by the lens, convey 
To one bright point the silver hairs of Day. 20 
Then mark how two electric streams conspire 
To form the resinous and vitreous fire ; 



in a state of combination. It is also probable, 
that much oxygen enters the composition of 
glass ; as those materials which promote vitrifi- 
cation contain so much of it, as minium and 
manganese ; and that glass is henqe a solid acid 
in the temperature of our atmosphere, as water 
is a fluid one. 

Two electric streams, 1. 21. It is the opinion 
of some philosophers, that the ^eetric ether c<m- 
sists of two kinds of fluids diihised together or 
combined ; which are commonly known by the 
terms of positive and negative electricity, but 
are by these electricians calied vitreous and reel- 
nous electricity. The electric shocks given by 
^ E 
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Beneath the wayet the fierce Gymnotu arm» 
And give Torpedo hi* benombing charm ; 
Or, through Galvanic chain- worlc as they pan, 
Convert the kindling water into gaa. 

How at the poles oppoeinf Ethera dwell, 
Attract the quivering needle, or repd. 
How Gravitation by immortal law* 
Surrounding matter to a centre draws ; 90 

How Heat, pervading oceans, airs, and lands, 
With force uncheck*d the mighty mass expands ; 
And last how bom in elemental strife 
Beam'd the first spark, and lighten'd into Life. 

Now in sweet tones the inquiring Muse ex- 
press*d 
Her ardent wish ; and thus the Fair address*d. 
" Priestess of Nature ! whose exploring sight 
Pierces the realms of Chaos and of Night ; 
Of qwce unmeasured marks the first and last. 
Of endless time the present, future, past ; 40 
Immortal Guide ! O, now with accents kind 
Give to my ear the progress of the Mind. 
How loves, and tastes, and sympathies com- 
mence 
I^m evanescent notices of sense ? 
How from the yielding touch imd rolling eyes 
The piles immense of htmian science rise?— 
With mind gigantic steps the puny £lf. 
And weighs and measures all things but him- 
self!" 

The indulgent Beauty hears the grateful 

Muse, 
Smiles on her pupil, and her task renews. 50 
Attentive Nymphs in sparkling squadrons 

throng, 
And choral Virgins listen to the song ; 
Pleased Fawns and Naiads crowd in mlent 

rings, [wings. 

And hovering Cupids stretch their purple 

II. " First the new actions of the excited 
sense, 
Ui^ed by appulses from without commence ; 
With these exertions pain or pleasure springs. 
And forms perceptions of external things. 



the torpedo and by the grmnotus, are supposed 
to be similar to those oi the Galvanic pile, as 
they are produced in water. Which water is 
decomposed by the Galvanic pile and converted 
into oxygen and hydnM^en gas. See Additional 
Note XII. 

The magnetic ether may also be supposed to 
consist of two fluids, one of which attracts the 
needle, and the other repels it; and, perhaps, 
chemical aflSnities, and gravitation itself, may 
consist of two kinds of ether surrounding the 
particles of bodies, and may thence attract at one 
distance and repel at another ; as appears when 
two insulated electrised balls are approached to 
each other, or when two small globules of mer- 
cury are pressed ti^ether. 



Thus, when illumined by the solar beams. 
Yon waving woods, green lawns, and sparkling 
streams, 60 

In one bright point by rays converging lie 
Plann'd on the moving tablet of the eye ; 
The mind obeys the silver goads of light. 
And Irritation moves the nerves of sight. 

** These acts repeated rise from joys or pains, 
And swell Imagination's flowing trains ; 
So in dread dreams amid the silent night 
Grim spectre-forms the shuddering sense af- 
fright ; 
Or Beauty's idol-image, as it moves. 
Charms the closed eye with graces, sndles, and 
loves;, 70 

Each passing form the pausing heart delights, 
And young Sensation every nerve excites. 

" Oft from sensation quick Volition springs. 
When pleasu^ thrills us, or when angvdsh 

stings ; 
Hence Recollection calls with voice sublime 
Immersed ideas from the wrecks of Time, 
With potent charm in lucid trains displays 
Eventful stories of forgotten days. 
Hence Reason's efforts good with ill contrast, 
Compare the present, future, and the past ; 80 



And Irritation moves, 1. 64. Irritation is an 
exertion or change of some extreme part of the 
sensorium residing in the muscles or organs ei 
sense in consequence of the appulses of external 
bodies. The word perception in<dudes both ibt 
action of the organ of sense in consequence of 
the impact of external objects and our attention 
to that action ; that is, it expresses both the mo- 
tion of the organ of sense, or idea, and the pain 
or pleasure that succeeds or accompanies it. Ir- 
ritative ideas are those which are preceded by 
irritation, which is excited by objects external 
to the oi^gans of sense : as the idea of that tree, 
which either I attend to, or which I shun in 
walking near it without attention. In the for- 
mer case it is tei^ned perception, in the latter it 
is termed simply an irritative idea. 

Jlnd young Sensation, 1. 78.. Sensdiion is an 
exerti<m or change of the central parts of the 
sensorium or of the wh<de of it, oeginmng at 
some of those extreme parts of it which reside 
in the muscles or organs of eense. Sensitive 
ideas are those which are preceded by the sensa- 
tion of pleasure or pain, are termed Imagina- 
tion, and constitute our dreams and reveries. 

Quick Volition ^mngs, 1. 7S. Volition is an 
exertion or change of the central parts of the 
sensorium, or of the whole of it terminating in 
some of those extreme parts of it which ndde 
in the muscles and organs of sense. The vulgar 
use of the word Tnemory is too unlimited for our 
purpose : those ideas which we voluntarily- re- 
call are here termed ideas of recollection, as when 
we will to repeat the alphabet backwards. And 
those ideas which u>e suggested to us by preced- 
ing ideas are here termed ideas of suggestion, as 
whilst we repeat the alphabet in the osnal or- 
der ; when by habits previously acquired B is 
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Kach passing momeat, unobserved restrain 
The wild discordancies of Fancy's train ; 
But leave uncheck'd the Night's ideal streams^ 
Or, sacred Muses ! your meridian dreams. 

" And last Suggestion's mystic power de- 
scribes 
[deal hosts arranged in trains or tribes. 
So when the Nymph with volant finger rings 
Her dulcet harp, and shakes this sounding 

strings ; 
As with soft voice she trills the enamour'd song, 
Successive notes, unwill'd, the strain prolong ; 
The transient traiAs Association steers, 91 

And sweet vibrations charm the astonished ears. 

« On rapid feet o'er hills, and plains, and 
rocks. 
Speed the scared leveret and rapacious fox i 
On rapid pinions cleave the fields above 
The hawk descending, and escaping dove ; 
With nicer nostril track the tainted ground 
The hungry vulture, and the prowling hound ; 
Converge reflected light with nicer eye 
The midnight owl, and microscopic fly ; 100 
With finer ear pursue their nightly course 
The listening lion, and the alarmed horse. 

** The branching forehead with diverging 
horns 
Crests the bold bull, the jealous stag adorns; 

suggested by A, and C by B, without any effort 
of deliberation. Reasoning is that operation of 
the sensorium by which we excite two or many 
tribes of ideas, and then re-excite the ideas in 
which they differ or correspond. If we deter- 
mine this difference, it is called judgment, if 
we in vain endeavour to determine it, it is called 
doubt^ing. 

If we re-excite the ideas in which they differ, 
it is called distinguishing. If we re- excite those 
in which the^ correspond, it is called comparing. 

Each passing moment, 1. .81. During our 
waking hours, we perpetually compare the 
passing trains of our ideas with the known sys- 
tem of nature, and reject those which are incon- 
gruous wfth it ; this is explained in Zoonomia, 
Sect. XVII. 3. 7. and is there termed Intuitive 
Ansdogy. When we sleep, the faculty of voli- 
tion ceases to act, and in consequence the un- 
compared trains of ideas beconie incongruous 
and form the farrago of our dreams ; in which 
we never experience any surprise, or sense of 
novelty. 

Associaiion steers, 1. 91. Association is an ex- 
ertion or change of some extreme part of the 
sensorium residing in the muscles and organs of 
sense in consequence of some antecedent or at- 
tendant fibrous contractions. Associate ideas, 
therefore, are those which are preceded by other 
ideas or muscular motions, without the inter- 
vention of irritation, sensation, or volition be- 
tween them ; these are also termed ideas of sug- 
gestion. 

The branching forehead, 1. 103. The pecullar- 
itiet of the shapes of animals which distinguiih 
^hem from each other, are enumerated in Zoo- 



Fierce rival boars with dde-long ftiry wield 
The pointed tusk, and guard with shoulder- 
shield ; 
Bounds the dread tiger o'er the affrighted heath 
Arm'd with sharp talons, and resistless teeth ; 
The pouncing eagle bears in dinched daws 
The struggling lamb, and rends with ivory 
jaws; 110 

The tropic eel, electric in his ire, 
Alarms the waves with unextinguish'd fire ; . 
The fly of night illumes his airy way. 
And seeks with lucid lamp his sleeping prey ; 
Fierce on his foe the poisoning serpent springs. 
And insect armies dart their venom'd stings. 

« Proud Man alone in walling weakness 

bom, 
No horns protect him, and no plumes adorn ; 
No finer powers of nostril, ear, or eye, 
Teach the young Reasoner to pursue or fly.— 
Nerved with fine touch above the bestial 

throngs, 121 

The hand, first gift of Heaven ! to man belongs; 
Untipt with claws the circling fingers dose. 
With rival points the bending thumbs oppose, 
I Trace the nice lines of Form with sense refined, 
And dear ideas charm the thinking mind. 



nomia, Sect. XXXIX. 4. 8. on Generation, 
and are bdieved to have been gradually formed 
from similar living fibres, and are varied by re- 
production. Many of these parts <^ animals 
are there shown to have arisen from their thre« 
great desires of lust, hunger,,and security. 

The tropic eel, 1. HI. Gymnotus dectricus. 

The Jly of night, 1. 113. Lampyris noctiluca. 
Fire-fly. 

The hand, first gift of Heaven, L 122, The 
human species in some of their sensations are 
much inferior to animals, yet the accuracy of 
the sense of touch, which they possess in so 
eminent a degree, gives them a great superiority 
of understanding ; as is well observed by the in- 
genious Mr. Bimon. The extremities of other 
animi^s te^*minate in horns, and hoofs, and 
claws, very unfit for the sensation of touch ; 
whilst the human hand is findy adapted to en- 
compass its object with this organ of sense. 
Those animals who haVe davicles or collar- 
bones, and thence use their fore-teet like hands, 
as cats, squiiTds, monkeys, are more ingenious 
than other quadrupeds* except the dephant, 
who has a fine sense at the extremity of his pro- 
boscis; and many insects from the possessing 
finer organs of touch have greater ingenuity, as 
spiders, bees, wasps. 

Trace the nice lijies of form, L 126. WTien the 
idea of solidity is excited a part of the extensive 
org^n of touch is compressed by some external 
body, and this part or the sensorium so com- 
pressed exactly resembles in figure the figure of 
the body that compressed it. Hence when we 
acquire the idea of solidity, we acquire at the 
same time the idea of figure ; and this idea o* 
figure, or motion of a part of the oi^an of touchy 
exactly resembles in its figure the figure of the 
body that occasions it; and thus exactly ao- 
quaints us with tiiis ^perty of the external 
world. 
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Whence iJ^Ham nrgiM rf tin touch impit 
Jdesl figuTBa ■ouroe of erery ut ; 
Time, moti<m, number, sunshine, or the storm. 
But mark Tarieties in ^tiire*s,,^irm. 190 

« Slow could the tangent organ wander o'er 
The rock-built mountain and the winding 

shore ; 
No apt ideas could the pigmy mite. 
Or embrjron emmet to the touch excite ; 
But as each mass the solar ray reflecta, 
The eye's dear glass the transient beams collects ; 
Bends to th«ir focal point theraya that swerve, 
And paints the living image on the nerve. 
So in some village-bam, or jfestive hall, 
. The spheric lens illumss the whiten'd wall ; 140 
O'er the bright field successive figures fleet. 
And motley shadows dance along the sheet.-* 
Symbol of solid forms is oolour'd light. 
And the mute language of the touch is sight. 

** Hence in Life's portico starts young Sur- 
prise 
With step retreating, and expanded eyes.; 



Now, as the whole universe with all its parts 
possesses a certain form or figure, if arty part of 
It movM, that form or figure of the whole is 
iraried. Henoe, as motion is no other than a 
nerpetual variation af figure, our idea of motion 
Is also a real rcaemUuice of the motion that 
produced it. 

Henee arises the osrtainty of the mathemati- 
cal sciences, aa tbef explain these properties of 
bodies, which are exactly resembled by our ideas 
«f them, whilst we are obliged to collect almost 
an our other knowledge from experiment ; that 
is, by ohaen^ng the effects exerted by one body 
«|ioo another. 

I%e mute language of the touch, L 144. Our 
•yes observe a difference of colour, or of shade, 
in the prominences and depressions of objects, 
and that those shades uniformly vary when the 
sense of touch Observes any variation. Hence 
when the retina becomes stimulated by colours 
or shades of light in a certain form, as in a cir- 
cular spot, we know by experience that this Is a 
aign that a tangible body is before us ; and that 
Its figure is resembled by the miniature figure of 
the part of the organ of vision that is thus stim- 
ulated. 

Here whilst the stimulated part of the retina 
reMmbles exactly the visible figure of the whole 
in miniature the various kinds of stimuli from 
different colours mark the visible figures of the 
miuuter parts ; and by habit we instantly recall 
the tangible fighres. 

So that though our visible ideas resemble in 
miniature the outline of the figure of coloured 
bodies, in other respects they serve only as a lan- 
guage, which by acquired associations introduce 
the tangible ideas ot bodies. Hence it is, that 
this sense is so readily deceived by the art of the 
painter to our amusement and instruction. The 
reader will find much very curious knowledge 
on this subject in Bishop Berkeley's Essay on 
Vision, a work of great ingenuity. 
• Btartt ynung Surfmae,^ 1. 146. Surprise Is occa- 
sioned by the sudden interruption of the nsnal 
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The. viifin, N«Talfty, wheaa radiant tain 
Soars o'er the cUnds, or sinks heneath thei—in. 
With sweetly* mutable seductive charms 
Thrills the youQg sense, the tender hcafftalaraiB. 
Then Curiosity with tracing hands 151 

And meeting lips the lines o€ form demands, 
Buoy'd on light step, o'er ocean, earth, and sky, 
Rolls the bright mirror of her restless eye. 
While in wild groups tumultuous Fteaions 

stand. 
And Lust and Hunger head the Motley band ; 
Then Love and Rags sucoeed, and Hops and 

Fear; 
And nameless Vices dose tUe gloomy rear ; 
Or young Philanthropy with voice divins 159 
Convokes the adoring Youth to Virtue's shrine ; 
Who witii raised eye and pointing finger leads 
To truths celestial, and immortal deeds. 



IIL ** As the purs language of ths ^ht 
mands 
The clear ideas fumish'd hy the hands ; 
Beauty's fine fwins attract our wondering eysi, 
And soft alarms the pausing heart aurj^ias. 



trains of our ideas by any violent stimulos firom 
external objects, as firom the unexpected dn- 
charge of a pistol, and hence does not exist In 
our dreams, because our external senses are 
closed or inirritable. The fetus in the womb 
must experience many sensations, as sf resist- 
ance, figure, fiuidity, warmth, moticm, rest, exer- 
tion, taste ; and must consequently possess trains 
both of vrHking and sleepmg ideas. Surprise 
must therefore he strongly excited at its nativi- 
ty, as those trains of ideas must instantly be dis- 
severed by the sudden and violent sensationa so- 
casioned by the dry and cold atmosphere, the 
hardness of external bodies, light, sound, and 
odours ; which are accompanlMl with pleasure 
or pain according to their quantity or intensity. 

As some of these sensations become famUfaur 
by repetition, other objects not previously at- 
tended to present thenuelves, and produce the 
idea of novelty, which is a less degree of sur- 
prise, and like that is not perceived in our 
dreams, though for another reason ; because in 
sleep we possess no voluntary power to compare 
our train of ideas with our previous knowledge 
of nature, and do not therefore perceive th^r 
difference by intuitive analogy from what usu- 
ally occurs. 

As the novelty of our ideas is generally at- 
tended with pleasurable sensation, from this 
arises Curiosity, or a desire of examining a va- 
riety of objects, hoping to find novelty, and the 
pleasure consequent to this degree of aurnrise. 
See Additional Note VIL S. 

And meeting lips, 1. 152. Young children put 
small bodies into their mouths, when they are sa- 
tiated with food, as well as when they are nungry, 
not with design to taste them, but use theirlips 
as an orsan oi touch to distinguish the shape of 
them. Puppies, whose toes are terminated with 
nails, and who do not much use their fore feet 
as hands, seem to have no other means of acquir- 
ing a knowledge of the forms of external bQdie% 
and are therefore perpetually jdaying wit)i 
things by taking them between their lips. 



Canto III.] 

Warm from its cell the tender iniknt bora 
Feds the cold ehfU of Life's aerial mom ; 
Seeks with spread hands the bosom's yelvet orbs^ 
With closing lips the milky fount absorbs ; 170 
And, as compress*d the dulcet streams distil. 
Drinks warmth and fragrance from the livtog 

rill; 
Eyes with mute rapture every waving line. 
Prints with adoring kiss the Paphian shrine, 
And learns erelong, the perfect form confessed, 
Ideal Beauty from its Mother's breast. 

'' Now on swift wheels descending like a star 
Alights young £ros from his radiant car; 
On angel-wings attendant Graces move. 
And hail the God of Sentimental Love. 180 
Earth at his feet extends her flowery bed, 
And bends her silver blossoms round his head ; 
Dark clouds dissolve, the warring winds sub- 
side. 
And smiling ocean calms his tossing tide, 



Seeks with spread hands, 1. 169. These eight 
beautiful lines are copied Trom Mr. Bilsborrow*s 
Address prefixed to Zoonomia, and are translat- 
ed from that woirk. Sect. XVI. 6. 

Ideal Beauii/i 1. 176. Sentimental Love, as 
distiBguisfaed from the animal passion of that 
name, with which it is frequently accompanied, 
eoDsists in the desire or sensation of beholding, 
embracii^, and saluting a beautiful object. 

The characteristic of beauty therefore is that 
h is the object of love ; and lliough many other 
objects are in common language called beautiful, 
yet they are only called so metaphorically, and 
ought to be termed an-eeable. A Grecian tem- 
ple mtty give us the Measurable idea of sublim- 
ity, a Gothic temple may give us the pleasurable 
iS» of variety, and a modern house the pleasup- 
Aftle idea of utility ; music and poetry may in- 
q4re our love by association of ideas ; but none 
OT these, except metaphorically, can be termed 
Wdntiful, as we have no wish to embrace or sa- 
lute them. 

Our perception of beauty consists in our re- 
cognition by the sense of vision of those ot^jects, 
first, which have before inspired our love by 
the pleasure which they have afforded to many 
of our senses; as to our sense of warmth, of 
touch, of smell, of taste, hunger and thirst; 
And, secondly, which bear any analogy of form 
to such objects. 

Alights wntng Eros, 1. 178. There were two 
deities of Love belonging to the heathen my- 
thology, the one said to be celestial, and the 
other terresirial. Aristophanes says, ** Sable- 
winged Night produced an Bggy from which 
sprung up like a blossom Eros, the lovelv, the 
desirable, with his glossy golden wings. See 
Botanic Garden, Omto I. 1. 412. Note. The 
other deity of Love, Oupido, seems of much 
later date, as he is not mentioned in the works 
of Homer, where there were so many apt situa- 
tions to have introduced him. 

EaHh at his feet, 1. 181. 



PBOOBSfiS OF TKB MIND. 



Te, Dea, te fcigiunt venti, te nnbila coeli, 
A^eutumque tunm ; tibi saaves daedala teUos 
^i|[bitti)dt florea ; tibi rident ae^uora ponti ; 
Placattunqae nitet difiViso lumiae cooium.— LvcaxT. 



S7 

0*er the bright nMira mniidian kiatMs plsjr. 
And Heaven salutes him with a fl«Qd of day. 



" Warm as the 
snows. 



sua-heaiBy pvfa as driven 



The enamour'd God Ibr yoiuig DiMM gWws; 
Drops the still tear, with sweet attentkMi sighs, 
And woes the Goddess with adoring eyes ; IdO 
Marks her white neck beneath, the gauze's fold, 
Her ivory shoulders, and her lock* of gold ; 
Drinks with mute eostaoy the ttanaient glow. 
Which warms and tints her bosona's rising 



warms 
snow. 



With holy kisses wanders o*er her channs. 
And clasps the Beauty in Platonic arms; 
Or if the dewy hands of Sleep, unhid. 
O'er her blue eye-balls close the lovely lid. 
Watches each nascent smile, and fleetinil grace. 
That plays in day-dreams o'er her UUishing 
face; 200 

Counts the fine mazes of the curls, that break 
Round her fair ear, and shade her damask cheek ; 
Drinks the pure fragrance oi her breath, and sips 
With tenderest touch the roses oi her lips ;— » 
O'er female hearts with chaste seduction reigns, 
And binds Society in silken chiuns. 

IV. " If the wide eye the wavy lawns ex- 
plores, * ' 
The bending woodlands, or the winding shores, 



The waxy lawns, 1. 207. When the babe, soon 
after it is bom into this cold world, is applied 
to its mother's bosom ; its sense of perceiving 
warmth is first agreeably affected ; next its sense 
of smell is delighted witn the odour of her milk ; 
then its taste is gratified bv the flavour of it ; 
afterwards the appetites of hunger and of thirst 
afford pleasure by the possession of their objects, 
and by the subsequent digestion of the aliment ; 
and liu3tly, the sense of touch is delighted by the 
softness and smoothness of the milky fountain, 
the source of such varietv of happii^ess. 

All these various kinds of pleasure at length 
l>ecome associated with tlie form of the mother's 
breast; which the infant embraces with its 
hands, presses with its lips, and watches with 
its eyes ; and thus acquires more accurate ideas 
of the form of its mother's bosom, than of the. 
odour and flavour or warmth, which it perceives 
by its other senses. And hence at our maturer 
years, when any object of vision is presented to 
us, which by its waving or spiral lines bears 
any similitude to the form of the female bosom, 
whether it be found in a landscape with soft 
gradations of rising and descending, surface, or 
in the forms of some antique vases, or in other 
works of the pencil or the chisel, we feel a gen- 
eral glow of aelight, which seems to influence . 
all our senses ; and if the object be not too large, - 
we ea^rience an attraction to embrace it with 
our arms, and to salute it with our lips, as we. 
did in our eariv infancy the bpsoni of our 
mother. And tnus we find, according to the 
ingeniouis idea of Hogarth, that the waving 
lines of beauty were originally takoi from thA 
temple of Venus. 
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[Cantm JJI. 



Hills, whose grten lidti with boH jHrotubcraiiM 

rite, 
Or the blue concave of the Taulted skies ;— 210 
Or scans with nicer gaze the pearly swell 
Of spiral yolutes round the twisted shell ; 
Or undulating sweep, whose graceful turns 
Bound the smooth surface of Etrurian urns. 
When on fine forms the waving lines impressed 
Give the nice curves, which swell the female 

breast; 
The countless joys the tender Mother pours 
Round the soft cradle of our infant hours. 
In lively trains of unextinct delight 
Rise in our bosoms rea^nized by sight ; 820 

Fond Fancy's eye recalls the form divine, 
And Taste sits smiling upon Beauty's shrine. 

** Where Egypt's pyramids gigantic stand, 
And stretch their shadows o*er the shuddering 

sand; 
Or where high rocks o'er ocean's dashing floods 
Wave high in air their panoply of woods ; 
Admiring Taste delights to stray beneath 
With eye uplifted, and forgets to bi'eathe ; 
Or, as aloft his daring footsteps dimb. 
Crests then* high summits with his arm sub- 
lime. 2S0 

** Where mouldering columns mark the ling- 
ering wreck 
Of Thelies, Palmyra, Babylon, Balbec ; 
The prostrate obelisk, or shattered dome, 
Uprooted pedestal, and yawning tomb. 
On loitering steps reflective Taste surveys 
With folded arms and sympathetic gaze ; 
Charm'd with poetic Melancholy treads 
O'er ruin'd towns and desolated meads; 



With his arm subtime, 1. 290. Objects of taste 
have been generally divided into the beautiful, 
the sublime, and the new ; and latdv to these 
have been added the picturesque. The beauti- 
ful so well explained in Hogarth's analysis of 
beauty, consists of curved lines and smooth sur- 
faces, as expressed in the preceding note ; any 
object lai^er than usuid, as a very large temple 
4>r a very large mountain, gives us the idea of 
sublimity ; with which is often confounded the 
ten'iflc and the melancholic: what is now 
termed picturesque includes objects, which 
are principally neither sublime nor beautiful, 
but which by their variety and intricacy joined 
with a due degree of regularity or uniformity 
convey to the mind an agreeable sentiment of 
novelty. Many other agreeable sentiments may 
be excited by visible objects ; thus to the sublime 
and beautiful may be added the terrific, tragic, 
melancholic, artless; &c. while noveltv superin- 
duces a chai*m upon them all. See Additional 
Note XIII. 

Poetic Melancholy treads^ L 237. The pleasure 
arising from the contemplation of the ruins of 
ancient grandeur or of ancient happiness, and 
here termed poetic melancholy, arises from a 
combination of the painful idea of sorrow with 



Or rides sublime on Time's azpanded wings. 
And views the fate of ever-changing tilings. 840 

" When Beauty's streaming eyes her woes 
express. 
Or Virtue braves unmerited distress ; 
Love sighs in sympathy, with pain combined. 
And new-bom Pity charms the kindred mind ; 
The enamour'd Sorrow every cheek bedews. 
And Taste impassion'd woos the tngic Muse. 

« The rush-thatch'd cottage on the purple 
moor. 
Where ruddy children frolic round the door. 
The moss-grown antlers of the aged oak. 
The shaggy locks that fringe the oolt vok- 
broke, 250 

The bearded goat with nimble eyes, that giaie 
Through the long tissue of his hoary hair ;— « 
As with quick foot he climbs some ruin'd wall 
And crops the ivy, which prevents its fall ;^ 
With rural charms the tranquil mind delight^ 
And form a picture to the admiring sight. 
While Taste with pleasure bends his eye sur- 
prised 
In modem days at Nature unchastised. 



the pleasurable idea of the grandeur or happiness 
of past times ; and becomes very interesting to 
us by fixing our attention more strongly on that 
grandeur and happiness, as the passi^a of Pity 
mentioned in the succeeding note is a combina- 
tion of the painful idea of sorrow w^iUi the plea- 
surable one of beauty, or of virtue. 

The tragic Muse, 1. 246. Why we are de- 
lighted with the scenical representations of Tra- 
gedy, which draw tears from our eyes, has been 
variously explained by different writers. The 
same distressful circumstance attending an ugly 
or wicked person affects us with grief or £•• 
gust ; but when distress occurs to a beauteous or 
virtuous person, the pleasurable idea of beauty 
or of virtue becomes mixed with the painful one 
of sorrow, and the passion of Pity is produced, 
which is a combination of love or esteem with 
sorrow ; and becomes highly interesting to us by 
fixing our attention more intensdy on the beaa- 
teous or virtuous person. 

Other distressful scenes have been supposed to 
give pleasure^ to the spectator from exciting a 
comparative idea of bis own happiness, as when 
a shipwreck is viewed by a pei'son safe on shores 
as mentioned by Lucretius, L. S. But these 
dreadful situations belong rather to the terriUe, 
or the horrid, than to the tragic ; and may bs 
objects of curiosity from their novelty, but not 
of Taste, and must suggest much more pidn 
than pleasure. 

Nature unchastised, L 258. In cities or their 
vicinity, and even in the cidtivated parts of the 
country, we rarely see undisg^is«cl nature ; the 
fields are ploughed, the. meadows mown, the 
shrubs planted m I'ows for hedges, the trees de- 
prived of their lower branches, and the animals, 
as horses, dogs, and sheep, are mutilated in re- 
spect to their tails or ears ; such is the useful or 
iU-employed activity of manldnd ! all whttAi al- 
terations add to the formality of Uie soil, j^ants, 



Canto III,} 

** The Geniiu-Form, on sUver slippers borqe, 
With fairer dew-drops gems the rising mom ; 
Sheds o'er meridian skies a softer light, 261 
And decks with brighter pearls the brow of 

night; 
With finer blush the vernal blossom glows. 
With sweeter breath enamour*d 2^phyr blows^ 
The limpid streams with gentler murmurs pass, 
And gayer colours tinge the watery glass, 
Charm'd round his steps along the enchanted 

groves 
Flit the fine forms of Beauties, Grraces, Loves. 

v. ** Alive, each moment of the transient 
hour. 
When rest accumulates sensorial power, 870 
The impatient Senses, goaded to contract, 
Forge new ideas, changing as they act ; 
And, in long streams dissever'd, or concrete 
In countless tribes, the fleeting forms repeat. 
Which rise excited in Volition's trains. 
Or link the sparkling rings of Fancy's chains ; 
Or, as they flow from each translucent source. 
Pursue Association's endless course. 

** Hence when the inquiring hands with con- 
tact fine 
Trace on hard forms the circumscribing line ; S80 
Which then the language of the rolling eyes 
From distant scenes of earth and heaven 

supplies ; 
Those dear ideas of the touch and sight 
Rouse the quick sense to anguish or delight ; 
Whence the fine power of Imitation {iprings. 
And apes the outlines of external thfngs ; 



trees, or animals ; whence when natural objects 
are occasionally presented to us, as an unculti- 
vated forest and its wild inhabitants, we are 
not only amused with greater variety of form, 
but are at the same time enchanted by the charm 
of novelty, which is a less d^ree of Surprise, 
already spoken of in note on 1. 145 of this Canto. 

fFhen rest accumulates, h 270. The accumu- 
lation of the spirit of animation, when those 
parts of the system rest, which are usually 
in motion, produces a disagreeable sensation. 
Whence the pain of cold and of hunger, and the 
irksomeness of a continued attitude, and of an 
indolent life : and hence the propensity to action 
in those confined animals, which have been ac- 
customed to activity, as is seen in the motions of 
a squirrel in a cage ; which uses perpetual ex- 
ertion to exhaust a part of its accumulated sen- 
sorial power. This is one source of our general 
propensity to action; another perhaps arises 
from our curiosity or expectation of^ novelty 
mentioned in the note on 1. 145 of this Canto. 

But the immediate cause of our propensity to 
imitation above that of other animals arises from 
the greater facility, with which by the sense of 
touch we acquire the ideas of the outlines of ob- 
jects, and aiiterwards in consequence by the 
sense of sight ; this seems to have been observed 
by Aristotle, who calls man, ** the imitative 
animal." See Zoonomiaj Vol. I. Sect. XXII. 



THE MIND. 59 

With ceaseless action to the world imparts 
All moral virtues, languages, and arts. 
First the charm'd Mind mechanic powers col- 
lects, 
Means for some end, and causes of effects ; 290 
Then learns fi^>m other Minds their joys an4 

fears. 
Contagious smiles and sympathetic tears, 

** What one fine stimulated Sense discerns. 
Another Sense by Imitation learns.— 
So in the graceful dance the step sublime 
Learns from the ear the concordance of Time. 
So, when the pen of some young artist prints 
Recumbent Nymphs in Titian's living tints ; 
The glowing limb, fair cheek, and fiowing hair, 
Respiring bosom, and seductive air, SOO 

He justly copies with enamour'd sigh 
From Beauty's image pictured on his eye. 

** Thus when great Augelo in wonderin^f 
Rome 
Fix'd the vast pillars of Saint Peter's dome. 



All moral virtues, 1. 288. See the sequel of this 
Canto 1. 453. on sympathy ; and 1. SSI on lan- 
guage ; and the subsequent lines on the arts of 
painting and architecture. 

Another sense, 1. 294. As the part of the or- 
gans of touch or of sight, which is stimulated into 
action by a tangible or visible object, must re- 
semble in figure at least the figure of that ob- 
ject, as it thus constitutes an idea; it may be 
said to imitate the figure of that object; and 
thus imitation may be esteemed coeval with the 
existence both of man and other animals : but 
this would confound perception with imitation ; 
which latter is better defined from the actions 
of one sense copying those of another. 

Thus when great Angela, 1. SOS. The origin of 
this propensity to imitation has not been de- 
duced from any known principle ; when any 
action presents itself to the view of a child, as 
of whetting a knife, or threading a needle ; the 
parts of this action in respect of time, motion, 
figure, are imitated by parts of the retina of his 
eye ; to perform this action therefore with his 
hands is easier to him than to invent any new 
action; because it consists in repeating with 
another set of fibres, viz. with the moving mus- 
cles, what he had just performed by some parts 
of the i*etina ; just as in dancing we transfer the 
times of the motions from the actions of the au- 
ditory nerves to the muscles of the limbs. Imi- 
tation therefore consists of r^tition, which is 
the easiest kind of animal action ; as the ideas 
or motions become presently associated t<^ether ; 
which adds to the facility of their production ; 
as shown in Zoonomia, Vol. I. Sect. XXII. 2. 

It should be added, that as our ideas, when 
we perceive external objects, are believed to con- 
sist in the actions of the immediate organs of 
sense in consequence of the stimulus of those ob- 
jects; so when we think of external objects, 
our ideas are believed to consist in the repetitions 
of the actions of the immediate organs of sense, 
excited by the other sensorial powers of voU* 
tion, sensation, or association. 
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Rear'd rooks on rocki lubllme, and hung^ on 

high 
A-n^tr Pantheon in the affrighted sicy. 
Each massy pier, now join'd and now aloof, 
The figured arehitrares, and vaulted roof, 
Aisles, whose broad corres gigantic rilM sus- 
tain, 
Where hoify echoes chant the adoring strain ; 
The centnd altar, sacred to the Lord, Sii 

Admired by Sages, and by Saints adored, 
Whose brazen canopy ascends sublime 
On spiral oeiumns unafraid of Time, 
W^re first by Fancy in ethereal dyes 
Plaiin*d on the rolling tablets of his eyes ; 
And his tnte hand with imitation fine 
Traced from his Retina the grand design. 

« The Muse of Mimicry in erery age 
With silent language charms the attentive 

stage; SSO 

The Monarch's stately step, and tragic pause. 
The Hero bleeding in his country's cause. 
O'er her fitmd child the dying Mother's team. 
The Lover's ardour, and the Virgin's fears ; 
The tittering Nymph, that tries her comic task 
Bounds on the scene, and peeps behind her 

mask, 
The Punoh and Harlequin, and graver throng. 
That shake the theatre with danoe and song. 
With endless trains of Angers, Loves, and 

Mirths, 
Owe to the Muse of Mimicry their births. 8S0 

^ Hence to dear images of ibrm belong 
The sculptor's statue, and the poet's song, 
The painter's land8ciq;>e, and the builder's 

. plan. 
And Imitation marks the mind of Man. 



The Muse qf MinUcty, L S19. Much of the 
pleasure received from the drawiogs of flowers 
finely finished, or of portraits, b d^ved from 
their imitation or resemblance of the objects or 
persons which theyjrepresent. The same occurs 
HI the j^easure we receive from mimicry on the 
stage ; we are surprised at the accuracy of its 
enacted resemblance. Some part of the pleasure 
received from architecture, as when we contem- 
plate the internal structure of gothic temples, as 
of King's College chapel in Cambridge, or of 
Lincoln Cathedral, may arise also from their 
imitation or resemblance of those superb avenues 
of lar^e trees, which were formerly appropriated 
to religious ceremonies. 

Imitation marks, 1. SSi. Many other curious 
instances of one part of the animal system imi- 
tating another part of it, as in some contagious 
disease^; and also of some animals imitating 
each other, are given in Zoonomia, Vol. I. Sect. 
XXI L 8. To which may be added, that this 
propensitv to imitation not only appears in the 
actions oi^ children, but in all the cusfoms and 
fiuhion8«f the world; many thousands tread in 
the beaten paths of others, who precede or ac- 
company them, for one who traverses regions of 
his own discovery. 



iOanic Iff, 

VI.~ « When strong desires or soft sensations 
move 
The astonish'd Intellect to rage or l&ve ; 
Associate tribes of fibntras motions rise. 
Flush the red cheek, or light the laoghing eyes. 
Whence evcr-active Imitation finds 
The ideal trains, that pass in kindred misds ; 
Her mimic arts associate thoughts excite, SII 
And the first JL.angnage enters ai the sight. 

Thus jealous quails or viUage cocks inspect 
Each other's necks with stiffen'd ^umes ereet $ 
Smit with the wordless eloquence, they know 
The rival passion of the threatening foe. 
So when the famish'd wolves at midnight howl, 
Fdl »3rpent8 hiss, or fierce hyenas growl ; 
Indignant Lions rear their bristling mail. 
And lash their sides with undulating tail. 850 
Or when the Savage-Man widi denied fist 
Parades, the scowling champion of the Hst ; 
With brandish'd arms, and eyes Hbat roll to 

know 
Where first to fix the meditated blow ; 
Association's mystic povrer combines 
Internal passions with external signs. 

** From these dumb gestures first the exchange 

b^an 
Of viewless thought in bird, and beast, and 

man; 
And still the stage by mimic art displayB 
Historic pantomime in modern days ; 990 

And hence the enthusiast orator affords 
Force to the feebler eloquence of words. 

" Thus the first Language, when we frown'd 
or smiled, 
Rose from the cradle. Imitation's cbUd ; 



And thejirst Langitage, L 848. There are two 
ways by which we become acquainted with tlM 
passions of others : first, by having observed the 
effects of them, as of fear or anger, on our «wn 
bodies, we know at sight when others are under 
the influence of these aiFectioBS. So abildren ' 
long betbre they can speak, or understand the 
language <^ th^r parents, may be frighted by an 
angry countenance, or soothed by smiles aad 
Utuioishmentt. 

Secondly, when we put ourselves into the atti* 
tude that any pasaiMi naturally oocasions, we 
soon in some d^ree acquire that passion ; hencs . 
when those that scold indulge themselves In 
loud oaths and violentactioos of t^e arms, they 
increase their anger by the mode of expressii^ 
themselves ; and, on the contrary, the counter- 
feited smile of pleasure in disagreeable company 
soon brings along with it a portion of the reality, 
as is well illustrated by Mr. Burke. (Essay en 
the Sublime and BeautifuL) 

Tiiese are natural signs by which we underw 
stand each other, and on this sl»[ider basis is 
built all human language. For without soma 
natural «gn« no artiiiciid ones could bav« been 
invented or understood, as is very incenioosly 
observed by Dr. Reid. (Inq;uiry Inta the 
Human Mind.) 
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Next to each thought associate sound accords. 
And forms the dulcet symphony of words; 
The tongue, the lips articulate ; the throat 
With soft Tibration modulates the note ; 
Love, pity, war, the shout, the song, the prayer 
Form quick concussions of elastic air. . S70 

" Hence the first accents hear in airy rings 
The vocal symbols of ideal things, 
Name each nice change appulsive powers 

supply 
To the quick sense of touch, or ear or ^ye. 
Or in fine traits abstracted forms suggest 
Of Beauty, Wisdom, Number, Motion, Rest ; 
Or, as within reflex ideas move, 
Trace the light steps of Reason, Rage, or Love. 
The next new sounds adjunctive thoughts 

recite, 
As hard, odorous, tuneful, sweet, or white. S80 
The next the fleeting images select' 
Of action, sufiering, causes and effect ; 
Or mark existence, with the march sublime 
O'er earth and ocean of recording Time. 

" nrhe Giant Form on Nature's centre stands, 
And waves in ether his unnumber'd hands ; 
Whirls the bright planets in their silver spheres, 
And the vast sun round other systems steers ; 



Hence the first accents, 1. 871. Words were 
originally the signs or names of individual ideas ; 
but in all known languages many of them by 
changing their terminations expre-ss more than 
one idea, as in the cases of nouns, and the 
moods and tenses of verbs. Thus a whip sug- 
gests a single idea of that instrument ; but '* to 
whip," suggests an idea of action, joined with 
that of. the instrument, and is then called a 
verb ; and " to be whipped," suggests an idea of 
being acted upon or suffering. Thus in most 
languages two ideas are suggested by one word 
by changing its termination; as amor, love; 
amare, to love ; amari, to be loved. 

Nouns are the names of the ideas of things, 
first as they are received by the stimulus of ob- 
jects, or as they are afterwards repeated; se- 
condly, they are names of more abstracted ideas, 
which do not suggest at the same time the ex- 
ternal objects, by which they were originally 
excited; or thirdly, of the operations of our 
minds, which are termed reflex ideas by meta- 
physical writers ; or lastly, they are the names 
of our ideas of parts or properties of objects; 
and are termed by grammarians nouns adjective. 

Verbs are also in reality names of our ideas of 
things, or nouns, with the addition of another 
idea to them, as of acting or suffering; or of 
more than one other annexed idea, as of time, 
and also of existence. These with the numer- 
ous abbreviations, so well illustrated by Mr. 
Home Tooke in his Diversions of Purley, make 
up the general theory of language, which con- 
sists of the -symbols of ideas represented by vocal 
or written words ; or by parts of those words, 
as their terminations ; or by their disposition in 
respect to their order or succession ; as further 
explained in Additional Note XIV. 



Till the last trump amid the thunder*s roar 
Sound the dread Sentence ' Time shall be no 

S90 



more: 



« 



Last steps Abbreviation, bold and strong, 
And leads the volant trains of words along ; 
With sweet loquacity to Hermes springs. 
And decks his forehead and his feet with wings. 

VII. « As the soft lips and pliant tongue are 
taught 
With other minds to interchange the thought ; 
And sound, the symbol of the sense, explains 
In parted links the long ideal trains ; 
From clear conceptions of external things 
The facile pov/er of Recollection springs. 400 

" Whence Reason's empire o'er the world 
presides, [vides ; 

And man from brute, and man from man di- 
Compares and measures by imagined lines 
EUipses, circles, tangents, angles, sines ; 
Repeats with nice libration, and decrees 
In what each differs, and in what agrees ; 
With quick Volitions unfatigued selects 
Means for some ond, and causes of effects ; 
All human science worth the name imparts. 
And builds on Nature's base the works of 
Arts. 410 



In parted links, 1. S98. As our ideas consist 
of successive trains of the motiors, or changes 
of figure, of the extremities of the nerves of one 
or more of our senses, as of the optic or auditory 
nerves; these successive trains of motion, or 
configuration, are in common life divided into 
many links, to each of which a word or name is 
given, and it is called an idea. This chain of 
ideas may be broken into more or fewer links, 
or divided in different parts of it, by the cus- 
toms of different people. Whence the meanings 
of the words of one language cannot always be 
exactly expressed by those of another; and 
hence the acquirement of different languages in 
their infancy may affect the modes of thinking 
and reasoning of whole nations, or of different 
classes of society ; as the words of them do not 
accurately suggest the same ideas, or parts of 
ideal trains ; a circumstance which has not been 
sufiiciently analysed. 

Whence Beason^s emjnre, 1. 401. The facility 
of the use of the voluntary power, which is ow- 
ing to the possession of tne dear ideas acquired 
by our superior sense of touch, and afterwards 
of vision, distinguishes man from brutes, and 
has given him the empire of the world, with 
the power of improving nature by the exertions 
of art. 

Reasoning is that operation of the sensorium 
by which we excite two or many tribes of ideas, 
and then re-excite the ideas in which they differ 
or correspond. If we determine this difference, 
it is called judgment ; if we in vain endeavour 
to determine it, it is called doubting. 

If we re-excite the ideas in which they differ, 
it is called distinguishing. If we re-excite those 
in which they correspond, it is called com- 
paring. 

F 



4t 0RIOIN 

« The Wasp, fin* architect, forrounda his 
domes 

With paper-foliage, and suspends his comhs ; 

Secured from frost the Bee industrious dwells, 

And fills for winter all her waxen cells ; 

The cunning Spider with adhesive line 

Weaves his firm net immeasurably- fine; 

The Wren, when embryon eggs her cares en- 
gross; 

Seeks the soft down, and lines the cradling moss ; 

Conscious of change the Silkworm-Nymphs 
b^n 

Attach'd to leaves their gluten-threads to spin ; 

Then round and round they weave with circling 
heads 421 

Sphere within sphere, and form thdr silken 
l>ed8. 

—Say, did these fine volitions first commence 

From clear ideas of the tangent sense ; 

From sires to sons by imitation caught. 

Or in dumb language by tradition taught ? 

Or did they rise in some primeval site 

Of Iarva>gnat, or microscopic mite ; 

And with instructive foresight still await 

On each vicissitude of insect-state ?— - iSO 

Wise to the present, nor to future blind. 

They link the reasoning reptile to mankind ! 

•—Stoop, selfish Pride ! survey thy kindred 
forms. 

Thy brother Emmets, and thy sister Worms ! 

« Thy potent acts. Volition, still attend 
The means of pleasure to secura the end ; 



The Waspf fine architectf 1. 411. Those ani- 
mals which possess a better sense of touch 
are, in general, more ingenious than others. 
Those vvhieh have claviculse, or collar-bones, 
and thence use the forefeet as hands, as the 
monkey, squirrel, rat, are more ingenious in 
seizing their prev or escaping from danger. And 
the ingenuity of the elephant appears to arise 
from the sense of touch at the extremity of his 
pibboscis, which has a prominence on one side 
of its cavity like a thumb to close against the 
other side of it, by which I have seen him rea- 
dily pick up a shilling which was thrown 
amongst the straw he stood upon. Hence the 
excellence of the sense of touch in many insects 
seems to have given them wonderful ingenuity 
so as to equal or even excel mankind in some of 
their arts and discoveries ; many of which may 
have been acquired in situations previous to 
their present ones, as the great globe itself, and 
iJl that it inhabit, appear to be in a perpetual 
state of mutation and improvement. See Ad- 
ditional Note IX. 

Thy potent acts. Volition^ 1. 4S5. It was be- 
fore observed, how much the superior accuracy 
of our sense of touch contributes to increase our 
knowledge ; but it is the greater energy and ac- 
tivity of the power of volition, that marks man- 
kind, and has given them the empira of the 
world. 

There is a criterion by which we may distin- 
guish our voluntary acts or thoughts from those 
that are excited by our sensatioqs : ** The for- 



OP SOOXETT. [Omto///. 

To express hit wishes and his wants dcsig^ii'd 
Language, the meanSf distinguishes Mankind ; 
For Jitiure works in Art's ingenious schools 
His hands unwearied form and finish tools ; 440 
He toils for money future bliss to Bhare, 
And shouts to Heaven his mercenary prayer. 
Sweet Hope delights him, fh>wning Fear alarms, 
And Vice and Virtue court him to their arms. 



'* Unenvied eminence, in Nature's plan 
Rise the reflective faculties of Man ! 
Labour td Rest the thinking Few^ prefer ! 
Know but to mourn f and reason but to err !« 
In Eden's groves, the cradle of the world. 
Bloom' d a fair tree with mystic flowrers un- 

furl'd ; 4dO 

On bending branches, as aloft it sprung. 
Forbid to taste, the fruit of Knowledge hung ; 
Flow'd with sweet Innocence the tranquil boon*, 
And Love lind Beauty warm*d the blissful 

bowers. 
Till our deluded Parents pluck'd, erelong. 
The tempting fruit, and gather*d Right and 

Wrong ; 
Whence Good and Evil, as in trains they pass, 
Reflection imaged <m her polish'd glass ; 
And Conscience felt, fbr blood by Hunger spilt, 
The pains of shame, of sympathy, and guilt ! 460 

VIII. << Last, as observant Imitation stands, 
Turns her quick glance, and hrandiahea her 

hands, 
With mimic acts associate thoughts excites, 
And storms the soul with sorrows or delights ; 



mer are always employed about the means to 
acquire pleasurable objects, or to aroid painful 
ones ; while the latter ara employed about the 
possession of those that are already in our 
power." 

The ideas and actions of brutes, like those of 
children, are almost perpetually produced by 
their present pleasures or their present pains ; 
and they seldom busy themselves about the means 
of procuring future bliss, or of avoiding future 
misery. 

Whilst the acquiring of languages, the mak- 
ing of tools, and the labouring for money, which 
are all only the means of procuring pleasure ; 
and the praying to the Diety, as another means 
to procure happiness, are characteristic of hu- 
man nature. 

jind gathered Bight and Wrofig, 1. 466. Some 
philosophers have believed that the acquisition 
of knowledge diminishes the happiness of the 
possessor ; an opinion which seems to have been 
inculcated by the history of our first parent?, 
who are said to have become miserable from eat- 
ing of the tree of knowledge. But as the fore- 
sight and the power of mankind are much in- 
creased by their voluntary exertions in the ati- 
quirement of knowledge, they may undoubtedly 
avoid many sources of evil, and procure many 
sources of good ; and yet possess the pleasures m 
sense, or of imagination, as extensively as the 
brute or the savage. 
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Life's shadowy scenes ai*e bi*ighten*d and refined, 
And soft emotions mark the feeling mind. 

" The Seraph, Sympathy, from Heaven des- 
cends, 
And bright o*er earth his beamy forehead bends \ 
On Man's cold heart celestial ardour flings. 
And showers affection from his sparlcling 
wings ; 470 

Rolls o'er the world his mild benignant eye. 
Hears the lone murmur, drinks the whisper'd 

sigh ; 
Lifts the closed latch of pale Misfortune's door, 
Opes the dench'd hand of Avarice to the poor. 
Unbars the prison, liberates the slave. 
Sheds his soft sorrows o'er the untimely grave. 
Points with uplifted hand to realms above, 
And charms the world with universal love. 



And soft emotions, 1. 466. From our aptitude 
to imitation arises what is generaUy understood 
by the word syVnpathy, so well explained by Dr. 
Smith of Glasgow, jllius the appearance of a 
cheerful countenance gives us pleasure, and of a 
melancholy one makes us sorrowful. Yawning, 
and sometimes vomiting, are thus propagated 
by sympathy ; and some people of delicate nbrcs, 
at the presence of a spectacle of misery, have felt 
pain in the same parts of their bodies, that were 
diseased or mangled in the object they tow. 

The effect of u.is powerful agent in the moral 
world, is the foundation of all our intellectual 
sympathies with the piuns and pleasures of others, 
and is in consequence the source of all our vir- 
tues. For in what consists our sympathy with the 
miseries or with the joys of our fellow creatures, 
but in an involuntary excitation of ideas in some 
measure similar or imitative of those which we 
believe to exist in the minds of the persons whom 
we commiserate or congratulate ! 



« O'er the thrill'd frame his words assuasive 
steal, 
And teach the selfish heart what others feel ; 46C 
With sacred truth each erring thought control. 
Bind sex to sex, and mingle soul with soul ; 
From heaven. He cried, descends the moral plan. 
And gives Society to savage man. 

** High on yon scroll, inscribed o'er Nature's 
shrine, 
Live in bright characters the words divine. 
* In Life's disastrous scenes to others do, 
What you would wish by others done to you.' 
— Winds ! wide o'er eai*th the sacred law convey. 
Ye Nations, hear it ! and ye Kings, obey ! 480 



" Unbreathing 
throng. 
Froze the broad 



wonder hush'd the adoring 

[tongue ; 
eye, and chain'd the silent 



Mute was the wail of Want, and Misery's cry, 

And grateful Fity wiped her lucid eye ; 

Peace with sweet voice the Seraph-form ad- 

dress'd. 
And Virtue dasp'd him to her throbbing breast. 



«• 



High on yon scroU, 1. 465. The famous sen- 
tence of Soa*ates, <* Know thyself," so oelebrated 
by writers of antiquity, and said by them to 
hav6 descended from Heaven, however wise it 
may be, seems to be rather of a selfish nature ; 
and the author of it might have added << Know 
also other people." But the sacred maxims of 
the author of Christianity, << Do as jom would 
be done bv," and " Jjqis% your neighbour as 
yourself," include all our duties of boievolence 
and morality ; and, if sincerely obeyed by all 
nations, womd a thousand-fold multiply the pre- 
sent happiness of mankind. 
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ARGUMENT. 

/. Few affected by Sympathy t 1. Cruelty of War, 11. Of brute animals, Wolf Ea^, Lamb, Dove, 
Owl, Nightingale, 17. 0fins6cts, Oestrus, Idmeumon, Libellula, 89. Wars <f Vegetables, 41. Qf 
fsh, the Shark, Crocodile, Whale, 55. ITie World a Slaughter-hotue, 66. Pains from zi^ct and 
from Excess ^Stimulus, 72. Ebriety and Superstition, 77. Mama, 89. Association, 9S. Avarice^ 
Imjjosture, Ambition, Envy, Jealousy, 97. Floods, Volcanoes, Earthquakes, Famine, 109. Pati^ 
lence, 117. Pains from Sympathy, 123, 11. Good outbalances Evil, 1S5. Life combines inanimate 
Matter, and produces happiness by Irritation, 145. Asm viewing a Landscape, 159. In hearing 
Music, 171. By Sensation or Fancy in Dreams, 18S. The Patriot and the Nun, 197. Howard, 
Moira, Eurdett, 805. By Volition, 88S. Newton, Herschel, 2S3. Archimedes, Savery, 241. Ins, 
Arkwright, 25S. Letters and Printing, 265. Freedom of the Press, 273. By Association, 291. 
Ideas of CorUigutty, Resemblance, and of Cause and Effect, 299. Antinous, S19. Cecilia, 829. 
Ill, Life soon ceases. Births and Deaths alternate, SS7. Acorns, Popjn/seeds, Apbises, Snails, 
Worms, Tadpoles, Herrings innumerable, 347. So Mankind, 369. All Nature teems tmth Life, 
375. Dead Organic Matter soon revives, 383. Death is but a change of Form, 893. Exclamation 
of St, Paul, 403. Happiness of the World increases, 405. The Phoenix, 411. System of Pytha- 
goras, 417. Rocks aAd Mountains produced by Organic Life, 429. Are Monuments of past Felicity, 
447. Munificence of the Deity, 455. IV, Procession of Virgins, 469. Hymn to Heaven, 481. Qf 
Chaos, iS9. Of Celestial Love, 499. Offering of Urania, bV7S&4i, 



I. « How few,*' the Muse in plaintiye accents 

cries, 
And mingles with her words pathetic sighs.-— 
<< How few, alas ! in Nature's wide domains 
The sacred charm of Sympathy restrains ! 
Uncheck'd desires from appetite commence, 
And pure reflection yields to selfish sense ! 
—Blest is the Sage, who learned in Nature's 

laws 
With nice distinction marks effect and cause ; 
Who views the insatiate Grave with eye sedate, 
Nor feai*s thy voice, inexorable Fate ! 10 

« When war, the Demon, lifts his banner 
high, 
*And loud artillery rends the affHghted sky; 
Swords dash with swords, on horses horses 

rush, 
Man tramples man, and nations nations crash ; 



Blest is the Sage, L 7. 

Felix, qni potnit reram cogDOscere causas ; 
Qaiqae metua oniDes, et inexorabile fatum, 
Subjecit pedibus, atrepitamqrie Acherontis avari. 

VlRO. GCORO. II. 490. 



Death his vast sithe with swe^ enormous 

wields. 
And shuddering Pity quits thcaanguine fields* 

" The wolf, escorted by his milk-drawn dam. 
Unknown to mercy, tears the guiltless lamb ; 
The towering eagle, darting from above. 
Unfeeling rends the inoffensive dove ; 20 

The lamb and dove on living nature feed, 
Crop the young herb, or crush the embryon 

seed. 
Nor spares the loud owl in her dusky flight, 
Smit with sweet notes, the minstrel of the 

night; 
Nor spares, enamour'd of his radiant form. 
The hungry nightingale the glowing worm ; 
Who with bright lamp alarms the midnight 

hour. 
Climbs the green stem, and slays the sleeping 

flower. 



The towering ea^, L 19. 

Torra Icsena lupnm aequituTp lapna ipse capellam, 
Floreatem cytiautn nequitur laaciva capella. — ViRO. 
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«« Fell (E8tru8 baries in her rapid couwe 
Her countless brood in stag, or bull, or horse ; 
Whose hungry larva eats its living way, 81 

Hatch'd by the warmth, and issues into day. 
The wing'd Ichneumon for her embryon young 
Gores with sharp horn the caterpillar throng. 
The cruel larva mines its silky course, 
And tears the vitals of its fostering nurse. 
While fierce Libellula with jaws of steel 
Ingulfs an insect-province at a meal ; 
Contending bee-swarms rise on rustling wings. 
And slay their thousands with envenom' d | 
stings. ^ 

" Yes ! smiling Flora drives her armed car 
Through the thick ranks of vegetable war ; 



Fell (Estnu buries, 1. 29. The gadfly, bot- 
fly, or sheep-fly : the larva lives in Uie bodies of 
cattle throughout tlie whole winter ; it is ex- 
tracted from their backs by an African bird 
called Buphaga. Adhering to the anus it art- 
fully introduces itself into the intestines of 
horses, and becomes so numerous in their stom- 
achs, as sometimes to destroy them ; it climbs 
into the nostrils of sheep and calves, and pro- 
ducing a nest of young in a transparent hydatide ■ 
in the frontal sinus, occasions the vertigo or turn 
of those animals. In Lapland it so attacks the 
rein deer that the natives annually travel with 
the herds from the woods to the mountains. 
Lin. Syst. Nat. 

The wing*d Ichneumon, 1. 83. Linncus de- 
scribes seventy-seven species of the ichneumon 
fly, some of which have a sting as long, and 
some twice as long as their bodies. Many of 
them insert their eggs into various caterpillars, 
which when they ai*e hatched seem for a time to 
prey on the reservoir of silk in the backs of 
those animals designed for their own use to spin 
a cord to support them, or a bag to contain 
them, while they change from their larva form 
to a butterfly ; as I have seen in above fifty cab- 
bage caterpillars. The ichneumon larva then 
makes its wav out of the caterpillar, and spins 
itself a small cocoon like a silk woinn ; these 
cocoons are about the size of a small pin*s head, 
and I have seen about ten of them on each cab- 
bage caterpillar, which soon dies after their ex- 
clusion. 

Other species of ichneumon insert their eggs 
into the aphis, and into the larva of the aphidi- 
vorous fly: others into the bedeguar of rose 
trees, and the gall-nuts of oaks ; whence those 
excrescences seem to be produced, as well as the 
hydatides in the frontal sinus of sheep and calves 
by the stimulus of the larvae deposited in them. 

While ferce LibeUvla, 1. 87. The Libellula or 
Dragon-fly is said to be a most voracious animal ; 
Linneus says in their perfect state they are the 
hawks to naked winged flies ; in their larva state 
they run beneath the water, and are the cruel 
crocodiles of aquatic insects'. Syst. Nat. 

Contending bee-swarms, 1. 89. Stronger bee- 
swarms frequently attack weak hives, and in 
two or three days destroy them and carry away 
their honey ; this I once prevented by removing 
the attacked hive after the first day's battle to a 
distinctpart of the garden. See Fhytologia, Sect. 
X.X V» 8. 7» 



{Canio ir. 

Herb, shrub, and treo^ with strong emotioni 

rise 
For light and air, and battle in the skien ; 
Whose roots diverging with opposing toil 
Contend below for moisture and for soil ; 
Round the tall Elm the flattering Ivies bend. 
And strangle, as they clasp, their struggling 

friend ; 
Envenom'd dews from Mancinella flow, 49 

And scald with caustic touch the tribes below ; 
Dense shadowy leaves on stems aspiring borne 
With blight and mildew thin the realms of 

com; 
And insect hordes with restless tooth devour 
The unfolded bud, and pierce the ravell'd flower. 

** In ocean's pearly haunts, the waves beneath 
Sits the grim monarch of insatiate Death ; 
The shark rapacious with descending blow 
Darts on the scaly brood, that swims below; 
The crawling crocodiles, beneath that mov^ 
An*est with rising jaw the tribes above; €0 

With monstrous gape sepulchral whales devoor 
Shoals at a gulp, a million in an hour. 
—Air, earth, and ocean, to astonish' d day 
One scene of blood, one mighty tomb display ! 
From Hunger's arms the shafts of Death are 

hurl'd, 
And one great Slaughter-house the waning 

world ! 



Tlie shark rajKtcious, 1. 57. The shark has 
three rows of sharp teeth within each other, 
which he can bend downwards internally to ad- 
mit lai'ger prey, and raise to prevent its return; 
his snout hangs so far over his mouth, that he is 
necessitated to turn upon his back, when he 
takes fish that swim over him, and hence seems 
peculiarly formed to oatch those that swim an-, 
der him. 

The crawling crocodOes, 1. 59. As this animal 
lives chiefly at the bottom of the rivers, whidi 
he fre<]^uents, he has the power of- opening the 
upper jaw as well as the under one, and thus 
with greater facility catches the fish or 'water- 
fowl which swim oyer him. 

One great sktyghter-house, 1. 66. As vegetables 
are an inferior order of animals fixed to the soil ; 
and as the locomotive animals prey upon them, 
or upon each other ; the world may indeed be 
said to be one great slaughter-house. As ths 
digested food of vegetables consists principally of 
sugar, and from this is produced again their 
mucilage, starch, and oil, and since animals are 
sustained by these vegetable productions, it would 
seem that the sugar-making process carried on 
in vegetable vessels was the great source of life 
to all ommized beings. And that if our im- 
proved chemistry should.ever discover the art of 
making sugar from fossile or aerial matter with- 
out the assistance of vegetation, food for animals 
would then become as plentiful as water, and 
they might live upon the earth without preying 
on each other, as thick as blddes of grass, with 
no restraint to their numbers but the w^ant of 
local room. 

It would seem that roots fixed in the earth, 
and leaves innumerable waving in the air, wef« 



Canto ir.l 
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" The brow of Man ei*ect, with thought date, 
Ducks to the mandate of resistless fate ; 
Nor LfOTe retains him, nor can Virtue save 
Her sages, saints, or heroes from the grave. 70 
While cold and hunger by defect oppress^ 
Repletion, heat, and labour by excess. 
The whip, the sting, the spur, the fiery brand. 
And, cursed Slavery ! thy iron hand ; 
And led by Luxury Disease's trains. 
Load human life with unextinguished pains. 

** Here laughs Ebriety more fell than arms, 
And thins the nations with her fatal charms. 
With Gout, and Hydrops groaning in her train, 
And cold Debility, and grinning Pain, 80 

With harlot's smiles deluded man salutes, 
Revenging all his cruelties to brutes ! 
There the curst spells of Superstition blind. 
And fix her fetters on the tortured mind ; 
She bids in dreams tormenting shapes appear, 
With shrieks that shock Imagination's ear. 
E'en o'er the grave a deeper shadow flings. 
And maddening Conscience darts a thousand 
stings. 
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necessary for the decomposition of water and 
air, and the conversion of them into saccharine 
matter, which would have been not only cum- 
brous but totally incompatible with the loco- 
motion of animal bodies. For how could a man 
or quadruped have carried on hitf head or back 
a forest of leaves, or have had long branching 
lacteal or absorbent vessels terminating in the 
earth ? Animals therefore subsist on v^etables ; 
that is they take the matter tp prepured, and 
have organs to prepare it further for the pur- 
poses of higher animation and greater sensi- 
bility. 

irhile cold and hunger, 1. 71. Those parts of 
our system, which are in health excited into per- 
petual action, give us pain, when they are not 
excited into action : thus when the hands are for 
a time immersed in snow, an inaction of the 
cutaneous capillaries is induced, as is seen from 
the paleness of the skin, which is attended with 
the pain of coldness. So the pain of hunger is 
probably produced by the inaction of the mus- 
cular fibres of the stomach from the want of the 
stimulus of food. 

Thus those, who have used much voluntary 
exertion in their early years, and have continued 
to do so, till the decline of life commences, if 
they then lay aside their employment, whether 
that of a minister of state, a general of an army, 
or a merchant, or manufacturer ; they cease to 
have their faculties excited into their usual ac- 
tivity, and become unhappy, I suppose from the 
too great accumulation of the sensorial power of 
volition ; which wants the accustomed stimulus 
or motive to cause its expenditure. 
Here laught Ebriety, 1. 77. 

Saevior armii 
Luxuria incabuit, yictumqae ulciscitur orbem. 

HORAG. 

E'en over the grave, 1. 87. Many theatric 
preachers among the Methodists successfully in- 
culcate the fear of death and of hell, and live lux- 



** There writhing Mania sits on Reason's 

throne, 
Qr Melancholy marks it for her own, 90 

Sheds o'er the scene a voluntary gloom. 
Requests oblivion, and demands the tomb. 
And last Association's trains suggest 
Ideal ills, that harrow up the breast. 
Call for the dead from Time's o'erwhelming 

main. 
And bid departed Sorrow live again. 

" Here ragged Avarice guards with bolted 
door 
His useless treasures from the starving poor ; 
Loads the lorn hours with misery and care, 
And lives a beggar to enrich his heir. 100 

Unthinking crowds thy forms. Imposture, gull» 
A Saint in sackclotli, or a Wolf in wool. 



uriously on the folly of their hearers: those 
who suffer under this insanity, are generally 
most innocent and harmless people, who are 
then liable to accuse themselves or the greatest 
imaginary crimes ; and have so much intellec- 
tual cowardice, that they dare not reason about 
those things, which they are directed by their 
priests to believe. Where this intellectual cow- 
ardice is great, the voice of reason is ineffectual ; 
but that of ridicule may save many from these 
mad-making doctors, as the farces of Mr. Foot ; 
though it is too weak to cure those who are al- 
ready haUucinated. 

jlnd last association, 1. 9S. The miseries and 
the felicities of life may be divided into those 
which arise in consequence of irritation, sensa^ 
tion, volition, and association ; and consist in 
the actions of the extremities of the nerves of 
sense, which constitute our ideas ; if they are 
much more exerted than usual, or much less 
exerted than usual, they occasion pain ; as when 
the finger is burnt in a candle ; or when we go 
into a cold bath : while their natui*al degree of 
exertionproduces the pleasure of life or exist- 
ence. Tnis pleasure is nevertheless increased, 
when the system is stimulated into rather 
stronger action than usual, as after a copious 
dinner, and at the beginning of intoxication; 
and diminished, when it is only excited into 
somewhat less activity than usual, which is 
termed ennui, or irksomeness of life. 

Ideal ills, 1. 94. The tooth-edge is an instance 
of bodily pain occasioned bv association of ideas. 
Every one in his childhood has repeatedly bit a 
part of the glass or earthen vessel, in which his 
food has been given him, and has thence had a 
disagreeable sensation in his teeth, attended at 
the same time with a jarring sound ; and ever 
after, when such a sound is accidentally pro- 
duced, ihe disagreeable sensation of the teeth 
follows by association of ideas ; this is further 
elucidated in Zoonomia, Vol. I. Sect. XVI. 
10. 

Enrich his heir, i, 100. 

Cum furor hand dnbius, cam sit manifesta phrenitii, 
Ut lacuples moriaris, egenti virere fato. 

JCTENAL. 



A Wolf in wool, I 108. 
clothing. 
G 



A wolf in sheep's 
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V^hile mad with foolkh hm; or drank with 

powo'. 
Ambition days hi* thousands in an hour; 
Demoniac Enry scowls with haggard mien, 
And blights the bloom of other's joys, unseen ; 
Or wrathful Jealousy inyades the grove. 
And turns to night meridian beams of Lots ! 



—Ah where can Sympathy rafleetiBfr Hj^d 
One bright idea to console the tnind ? 
One ray of light in this terrene abode 
To prove to man the Goodnesa of his God?'* 



** Here wide o'er earth impetuous waters 
sweep, 
And fields and forests rush into the deep ; 110 
Or dread Volcano with explosion dire 
Involves the mountains in a flood of fire ; 
Or yawning Earth with closing jaws inhumes 
Unwarned nations, living in their tombs ; 
Or Famine seizes with her tiger-paw. 
And swallows millions with unsated maw. 

** There livid Pestilence in league with 
Dearth [earth, 

W^ks forth malignant o'er the shuddering 
Her rapid shafts with airs volcanic wings, 1 19 
Or steeps in putrid vaults her venom'd stings. 
Arrests the young in Beauty's vernal bloom. 
And bears the innocuous strangers to the 
tomb !— 

" And now, e'en I, whose verse rdoctant 
sings 
The changeful state of sublunary things. 
Bend o'er Mortality with silent sighs. 
And wipe the secret tear-drops from my eyes. 
Hear through the night one universal groan, 
And mourn unseen for evils not my own. 
With restless limbs and throbbing heart com- 
plain. 
Stretch 'd on the rack of sentimental pain ! 130 



WUh am votcamcy 1. 119. Tluwe epidemic 
eomplaints, whidi are generally termed influ- 
enza, are believed to arise from vapours thrown 
out from earthquakes in such abundance as ta 
affect large r^ions of the atmosphere, see Bo- 
tanic Garden, Part I. Canto IV. 1. 65. while 
the diseases propeiJy termed contagious originate 
from the putrid effluvia of decomposing animal 
or vegetable matter. 

Sentimental pain, 1. ISO. Children should be 
taught in their early education to feel for all the 
remediable evils, which they observe in others ; 
bnt they should at the same time be taught suf- 
ficient nrmness of mind not rartirely to destrov 
ihdr own happiness by their sympathizing with 
too great sensibility with the numerous irreme- 
diaUe evils, which exist in the present system 
of the worid : as by indulging that kind w mel- 
ancholy they decrease the sum total of |mblic 
happiness ; which is so far rather reprehensible 
than commendable. See Plan for Female Edu- 
cation by Dr. Darwin, Johnson, London, 
Sect. XVII. 

This has been carried to great excess in the 
East by the disciples of Confucius ; the Gentoos 
during a ftunine in India refused to eat the flesh 
of cows and of other ftniTnR^a to satisfy their 



II. " Hear, O y« Sons of Tiaw!*' ths 

Nymph refllea. 
Quick indignation darting from Imr eyes ; 
" When in soft tones the Muse lansentiiiig sings, 
And weighs with tvemvlona famsd Um aiim ef 

things; 
She loads the scale in mekoicholy nsood. 
Presents the evil, b«t forgets the good. 140 

But if the beam some firmer htmd suapaada* 
And good and evil load'the adverse oida ; 
With strong libration, where tho Good abides. 
Quick nods the beam, the ponderous gold anb- 

sides. 

« Hear, O ye Sons of Tfane ! tiie pcnren ef 

Life 
Arrest the diements, and stay th^r aCrife ; 
From wandering atoms, etiKrs, ain. 
By combination form the organic 
And,— as they seize, digest, secrete,—- dispense 
The bliss of Being to the vital Ens. 150 

Hoace in bright groups from IrritaUon rise 
Young Pleasure's trains, and ndl tbeir «zuie 

eyes. 

« With fond delight we feel the potent chaim. 
When Zephyrs cool us, or when sim-beaflu 

warm; 
With fond ddight inhale the fragrant flowers. 
Taste the sweet fruits, which bend the blushing 

bowers. 
Admire the music of the vernal grove. 
Or drink the raptures of delirious love. 

'* So with long gaze admiring eyes beheld 
The varied land8c«4>e all its lights unfold; 160 



hunger, and save themselves from death. And 
at other times they have been said to permit 
fleas and musquitoes to 'feed upon them from 
this erroneous sympathy. 

From vmruiering atoms f L 147. Had these 
ancient philosophers, who contended that the 
world was formed from atoms, ascribed their 
combinations to certain immutable properties 
received from the hand of the Creator, such as 
general gravitaticm, chemical affinity, or animal 
appetency, instead of ascribing them to a blind 
chance ; the doctrine of atoms, as constituting 
or composing the material world by the variety 
of their combinations, so far from leading the 
mind to atheism, would strengthen the demon- 
stration of the existence of a Deity, as the first 
cause of all things ; because the analogy result- 
ing from our perpetual experience of cause and 
effect Would have thus been exemplified through 
universal nature. 

The varied landscajye, 1. 160. The pleasure 
we feel on examining a fine landscape, u deriv- 
ed from various sources $ as first the ezcTtement 



Canto IT. 2 



Huge rocks oppotiog o*er the strfam project 
Their naked bosoms, and tibie beams refleot ; 
Wave high in air their fringed crests of wood) 
And checker*d shadows dance upon the flood ; 
Green sloping lawns construct the sidelong 
scene, [tween ; 

And guide the sparkling rill that winds be- 
Conduct on murmuring wings the pausing gale, 
And rural echoes talk along the yale ; 
Dim hills behind in pomp aerial rise, 
Lift their blue tops, and melt into the skies. 170 

" So when by Handel tuned to measured 
sounds 
The trumpet vibrates, or the drum rebounds ; 
Alarm*d we listen with ecstatic wonder 
To mimic battles, or imagined thunder. 
When the soft lute in sweet impassioned strains 
Of cruel nymphs or broken vows complains ; 
As on the breeze the fine vibration floats, 
We drink delighted the melodious notes. 
But when young Beauty on the realms above 
Bends her bright eye, and trills the tones of 
love; 180 



of the retina of the eye into certain quantities of 
action ; which when there is in the optic nerve 
any accumulation of sensorial power, is always 
agreeable. 2. When it is excited into su6h suc- 
cessive actions, as relieve each other ; as when a 
limb has been long exerted in one direction, by 
stretching it in another; as described in Zoo- 
nomia. Sect. XL. 6. on ocular spectra. 3. And 
lastly bv the associations of its parts with some 
agreeable sentiments or tastes, as of sublimity, 
beauty, utility, novelty; and the objects sug- 
gesting other sentiments, which have lately 
been termed picturesque as mentioned in the 
note to Canto III. 1. 2S0 of this work. The 
two formei' of these sources of pleasure arise 
from iri'itation, the last from association. 

We drink delighted, 1. 178. The pleasure we 
experience from music, is, like that from view- 
ing a landscape, derived from Various sources ; 
as first from the excitement of the auditory 
nerve into certain quantities of action, when 
there exists any accumulation of sensorial 
power. 2. When the auditory nerve is exerted 
in such successive actions as relieve each other, 
like stretching or yawning, aJs described in Bo- 
tanic Garden, Fart II. Interlude the third, 
these successions of sound ark termed melody, 
and their combinations harmony. 3. From the 
repetition of sounds at certain intervals of time ; 
as we hear them with greater facility and accu- 
racy, when we expect them ; because they are 
then excited by vohtion, as well as by irritation, 
or at least the tympanum is then better adapted 
to assist their production ; hence the two musi- 
cal times or bars ; and hence the rhimes in poe- 
try give pleasure, as well as the measui*e or the 
vei*se : and lastly the pleasure we receive from 
music, arises from the associations of agreeable 
sentiments with certain proportions, or repeti- 
tions, or quantities, or times of sounds which 
have been previously acquired ; as explained in 
Zoonomia, Vol. I. Sect. XVI» 10. and Sect. 
XXIL 2. 



OF GK>OD AND SVU. ^i 

Seraphic sounds enehAnt this nether sphere ; 
And listening angels lean from HeavtB to heac 



" Next by sensation led, new joys commence 
From the fine mov^nents of the eoroited sense ; 
In swarms ideal urge Uidr airy flight. 
Adorn the day-scenes, and illume the night. 
Her speUs o*er all the hand of Fancy flings. 
Gives form and substance to unreal things ; 
With fruits and foliage decks the barren waste. 
And brightens Life with sentiment and taste ; 
Pleased o'er the level and the rule presides, 191 
The painter's brush, the sculptor's chissel 

guides. 
With ray ethereal Ughts the poet's fire. 
Tunes the rude pipe, or strings the heroic lyre : 
Charm'd round the nymph on firolic footsteps 

uMve 
The angelic forms of Beauty, Qrace, and Love, 

'* So dreams the Patriot, who indignant draws 
The sword of vengeance in his Country's cause ; 
Bright for his brows unfading honours bloom. 
Or kneeling Virgins weep around his tomb. 200 
So holy transpcni» in the cloister's shade 
Play round thy toilet, visionary maid ! 
Charm'd o'er thy bed celestial voices sing. 
And seraphs hover on enamour'd wing. 

" So Howard, Moira, Burdett, sought the 
cells, [dwells ; 

Where want, or wo, or guilt in darknev 
With Pity's torch illumed the dread domains. 
Wiped the wet eye, and eased the galling chains; 
With Hope's bright blushes warm'd the mifl- 
night air, 209 

And drove from earth the Demon of Despair. 
Erewhile emerging Aram the caves of night 
The Friends of Man ascended into light ; 
With soft assuasive eloquence address'd 
The ear of Power to stay his stem behest ; 
At Mercy's call to stretdi his arm and save 
His tottering victims from the gaping grave. 
These with sweet smiles Imagination greets, 
For these she opens all her treasured sweets, 
Strews round their couch, by Pity's hand com- 
bined, 219 
Bright flowers of joy, the sunshine of the mind ; 
While Fame's loud trump with sounds ap- 
plausive breathes [wreathes. 
And Virtue crowns them with immortal . 

** Thy acts. Volition, to the world impart 
The plans of Science with the works of art ; 
Give to proud Reason her comparing power. 
Warm every clime, and brighten every hour. 
In Life's first cradle, ere the dawn began 
Of young Society to polish man ; 
The staif that propp'd him, and the bow thav 

arm'd, 
The boat that bore him, and the shed that 
warm'd, 280 



52 omonr of society. 

Fire, raiment, food, th« ploughshare, and the I 
sword, i 

Arose, Volition, at thy plastic word. 



iCtmUtV, 



** By thee instructed, Newton's eje suhlime 
Marlc'd the bright periods of rerolring time ; 
Explored in Nature's scenes the effect and cause, 
And, charm'd, unravell'd all her latent laws. 
Delighted Herschel with reflected light 
Pursues his radiant journey through the night ; 
Detects new guards, that roll their orbs afar 
In lucid ringlets round the Geoi|^an star. 24/0 

" Inspired by thee, with scientific wand 
Pleased Archimedes mark'd the figured sand ; 
Seized with mechanic grasp the approaching 

decks, 
And shook the assailants from the inverted 

wrecks. 
—Then cried the Sage, with grand effecta elate, 
And proud to save the Syracusian state ; 
While crowds exulting shout their noisy mirth, 
* Give where to stand, and I will move the ' 

earth.' ] 

So Savery guided his explosive steam 
In iron cells to raise the balanced beam ; 250 r 
The Giant-form its ponderous mass uprears, j 
Descending nods and seems to shake the spheres. ! 

** Led by Volition on the banks of Nile 
Where bloom'd the waving flax on Delta's isle, 
Pleased Isis taught the fibrous stems to bind. 
And part with hammers from the adhesive 

rind; 
With locks of flax to deck the distaff-pol<>. 
And whirl with graceful bend the dancing spole. 
In level lines the length of woof to spread, 259 
And dart the shuttle through the parting thread. 
So Arkwright taught from Cotton-jwds to 

cull, 
And stretch in lines the vegetable wool ; 
With teeth of steel its fibre-knots unfurl'd. 
And with thesilv^ tissue clothed the world. 



Marked ike Jigured sand, L 242. The ancient 
orators seem to have spoken disrespectfully of the 
mechanic philosophers. Cicero mentioning 
Archimedes, calls nim Homunculus e pulvere 
et radio, alluding to the custom of drawing 
problems on the sand with a staff. 

So Savery guided, L 249. Captain Savery first 
applied the pressure of the atmosphere to raise 
water in consequence of a vacuum previously 
produced by the condensation of steam, though 
tlie Marquis of Worceser had before proposed to 
UNA for this purpose the expansive power of 
steam. See Botanic Garden, Part I. Canto I. 
1. 253, Note. 

T/te waving Jlax, 1. 254. Flax is said to have 
been first discovered on the banics of the Nile, 
and Isis to have been the inventress of spinning 
and weaving. 

So Arhoright taught, 1 g61. See Botanic 
Carden, Part II. Canto II. 1. 87, Note. 



'* Ages remote by thee. Volition, taught 
Chain *d down in charactov the winded thought ; 
With silent language mark'd the letter'd 

ground, 
And gave to sight the evanescent sound. 
Now, happier lot ! enlighten'd realms possess 
The learned labours of the'immortal Press ; 270 
Nursed on whose lap the births of science thrive, 
And rising Arts the wrecks of Time survive. 

" Ye patriot heroes ! in the glorious cause 
Of Justice, Mercy, Liberty, and Laws, 
Who call to Virtue's shrine the British youth. 
And shake the senate with the voice of Truth ; 
Rouse the dull ear, the hoodwink* d eye un- 
bind. 
And give to energy the public mind ; 
While rival realms with blood unsated x^Bgie 
Wide- wasting war with fell demoniac rage ; 
In every clime while army army meets, 281 
And oceans groan beneath contending fleets ; 
Oh save, oh save, in this eventful hour 



The tree of knowledge from the axe of power ; 
With fostering peace the suffering nations bless, 
And guard the freedom of the immortal Press ! 
So shall your deathless fame from age to age 
Survive recorded in the historic page ; 
And future bards with voice inspired prcdong 
Your sacred names immortalized in song. 290 

<' Thy power Association next affords 
Ideal trains annex'd to volant words, 
Conveys to listening ears the thought superb. 
And gives to Language her expressive verb ; 
Which in one changeful sound suggests the fiict 
At once to be, to suffer, or to act ; 



The immortal Press, 1. 270. The discovery 
of the art of printing has had so great influ- 
ence on human affairs, that from thence may be 
dated a new «ra in the history of mankind. As 
by the diffusion of genend Imowledge, both of 
the arts of taste and of useful sciences, the public 
mind has become improved to so great a degree, 
that though new impositions have been perpetu- 
ally produced, the arts of detecting them nave 
improved with greater rapidity. Hence since 
the introduction of printmg, superstition has 
been much lessened by the reformation of reli- 
gion ; and necromancy, astrology, chiromancy, 
witchcraft, and vampyrism, have vanidied from 
all classes of society ; though some are still so 
weak in the present enlightened times as to be- 
lieve in the prodigies of animal magnetism, and 
of metallic tractors ; by this general difftision of 
knowledge, if the liberty of the press be preserv- 
ed, man^nd will not be liable in this part of the 
world to sink into such abject slavery as exists 
at this day in China. 

Her exjrressive verb, 1. 294. The verb, or the 
word, has been so called from its being Uie most 
expressive term in alllanguages; as it suggests 
the ideas of existence, action or suffering, and of 
time. See the Note on Canto III. L 971, of 
this work. 



(kitUo IF,) 

And markfi on rapid wing o'er every clime ., 
The yiewlesB flight of evanescent Time. 

** CaU*d by thy voice contiguous thoughts em- 
brace 299 
In endless streams arranged 'by Time or Place ; 
The Muse historic hence in every age 
Gives to the world her interesting page ; 
While in bright landscape from her moving pen 
Rise the fine tints of manners and of men. 



« CallM by thy voice Resemblance next de- 
scribes 
Her sister-thoughts in lucid trains or tribes ; 
Whence pleased Imagination oft combines 
By loose analogies her fair designs ; 
£ach winning grace of polish'd wit bestows 
To deck the Nymphs of Poetry and Prose. 310 

<< Last, at thy potent nod, Effect and Cause 
Walk hand in hand accordant to thy laws ; 
Rise at Volition's call, in groups combined, 
Amuse, delight, instruct, and serve Mankind ; 
Bid raised in air the ponderous structure stand. 
Or pour obedient rivers through the land ; 
With cars unnumber'd crowd the living streets, 
Or people oceans with triumphant fleets. 



CcdVd by thy voice, 1. S99. The numerous 
trains of associated ideas are divided by Mr. 
Hume into three classes, which he has termed 
contiguity, causation, and resemblance. Nor 
should we wonder to find them thus connected 
together, since it is the business of our lives to dis- 
pose them into these three classes ; and we become 
valuable to oui*8elves and our friends as we suc- 
ceed in it. Those who have combined an exten- 
sive class of ideas by the contiguity of time or 
place, are men learned in the history of mankind, 
and of the sciences they have cultivated. Those 
who have connected a great class of ideas of re- 
remblances, possess the source of the ornaments 
«f poetry and oratory, and of all rational anal- 
ogy. While those who have connected great 
classes of ideas of causation, are furnished with 
the powei*s of producing effects. These are the 
men of active wisdom who lead aimies to vic- 
tory, and kingdoms to prosperity ; or discover 
ana improve the sciences which meliorate and 
adorn the condition of humanity. 

Polish d mt bestows, I. 809. Mr. Locke defines 
wit to consist of an assemblage of ideas, brought 
together with quickness and variety, wherein 
can be found any resemblance or congruity, 
thereby to make up pleasant pictures and a£ree- 
able visions in the fancy. To which Mr. Addi- 
son adds, that these must occasion surprise as 
well as delight ; Spectator, Vol. I. No. LXII. 
See Note on 'Canto III. 1. 145. and Additional 
Note, VII. S. Perhaps wit id the extended use 
of the word may mean to express all kinds of 
fine writing, as the word Taste is applied to idl 
agreeable visible objects, and thus wit may mean 
descriptive sublimity, beauty, the pathetic, or 
ridiculous, but when used in the confined sense, 
as by Mr. Locke and Mr. Addison as above, it 
may probably be better defined a combination of 
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** Thy magic touch imagined forms supplies 
From colour'd light, the language of the eyes ; 
On Memory's page departed hours inscribes. 
Sweet scenes of youth, and Pleasure's vanish*d 

tribes. SS2 

By thee Antinous leads the dance sublime 
On wavy step, and moves in measured time ; 
Chaiin'd round the Youth successive Graces 

throng. 
And Ease conducts him, as he moves along ; 
Unbreathing crowds the floating form admire. 
And Vestal bosoms feel forbidden fire. 



" When i*app'd Cecilia breathes her matin 
vow, 
A.nd lifts to Heaven her fair adoring brow ; SSO 
From her sweet lips, and rising bosom part 
Impassioned notes, that thrill the melting heart; 
Tuned by thy hand the dulcet harp she rings. 
And sounds responsive echo from the strings ; 
Bright scenes of bliss in trains suggested move. 
And charm the world with melody and love. 

III. ** Soon the fair forms with vital being 
bless*d. 
Time's feeble children, lose the boon possess*d ; 
Hie goaded fibre ceases to obey. 
And sense deserts the uncontractile day ; 840 
While births unnumber'd, ere the parents die. 
The hourly waste of lovely life supply ; ' 
And thus, alternating with death, fulfil 
The silent mandates of the Almighty Will; 
Whose hand unseen the works of nature dooms 
By laws unknown— «'Ao gives, and who resumes, 

<< Each pregnant Oak ten thousand acorns 
forms 
Profusely scatter'd by autumnal storms ; 
Ten thousand seeds each pregnant poppy sheds 
Profusely scattered from its waving heads ; 850 
The countless Aphides, prolific tribe. 
With gi'eedy trunks the honey'd sap imbibe ; 



The goaded fbre, 1. 339. Old age consists in 
the inaptitude to motion from the inirritability 
of the system, and the consequent want of fib- 
lous contraction. See Additional Note VII. 

Ten thmsand seeds, 1. 349. The fertility of 
plants in respect to seeds is often remarkable ; 
from one root in one summer the seeds of zea, 
maize, amount to 2000 ; of inula, elecampane, to 
8000; of helianthus, sunflower, to 4000 ; of pa- 
paver, poppy, 32,000 ; of nicotiana, tobacco, to 
40,820; to this must be added the perennial 
roots, and the buds. Buds, which are so many 
herbs, in one tree, the trunk of which does not 
exceed a span in tibickness, frequently amount to 
10,000. Lin. Phil. Bot. p. 86. 

The countless Avhides^ 1. 851. The aphises, 
pucerons, or vine-iretters, are hatched from an 
egg in the early spring, and are all called females, 
as they produce a living offspring about once in 



a fortnight to the ninth generation, which are 
ideas 'with agreeable novelty, as this may be ef- also all of them females ; then males ere also 
fected by opposition as well as by resemblance, j produced, and by their intercourse the females 
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Swmrm on eadi kftf with eggs or emiiryoiif 

Ug, 
And pendent nations tenant every twig. 
Amoroos with double eex, tlM snail and worm, 
Seoop'd ill the soil, their cradling caverns 

foonn; 
Hei^ their white eggs, eecure from frost and 

floods, [broods. 

And crowd their nurseries with uncounted 
Ere yet with wary tail the tadpole swims, 
Breathes with new lungs, at tries his nascent 

limbs; 860 

Her countless shoals the amphibious frog^ for- 



And living islands float upon the lakes. 
The migrant herring steers her myriad bands 
From seas of ice to visit warmer strands ; 
Unfiitb€«i*d depths and climes unknown ex- 

plores^ 
And covers with her spawn unmeasured shores. 
— All these, increasing by successive birth. 
Would each o*erpeople ocean, air, and earth. 



r 



become oviparous, and deposit their eggs on the 
branches, or in the bark, to be hatched in the 
ensuing spring. 

This double mode of reproduction, so exactly 
reoembling the buds and seeds of trees, accounts 
for the wonderful increase of this insect, which, 
according to Dr. Richardson, consists of ten 
generations, and of flfty at an average in each 

feneration ; so that the sum of fifty multiplied 
y fiftr, and that product again multiplied by 
flfty-nin£ times, would nve the product of one 
egg only in countless millions ; to which must be 
added the innumerable eggs laid by the tenth 
generation for the renovation of their progeny in 
the ensuing spring. 

The honeyed sap, 1. 852. The aphis punctures 
with its fine proboscis the sap-vessels of v^eta- 
bles without any visible wound, and thus drinks 
the sap-juice, or v^etable chyle, as it ascends. 
Hence oa the twigs of trees they stand with 
their heads downwards, as 1 have observed, to 
acquire this ascending sap-juice with greater 
facility. The honey-dew on the upper sunace cf 
leaves is evacuated by these insects, as they hang 
on the underside of the leaves above ; when they 
take too much of this saccharine juice during the 
vernal or midsummer sap-flow of most vegeta- 
bles ; the black powder on leaves is also their 
excrement at other times. The vegetable world 
seems to have escaped total destruction from this 
insect by the number of flies, which in their 
larva state prey upon them ; and by the ichneu- 
mon fly, which deposits its eggs in them. Some 
v^^tables put forth stiff bristles with points 
round their young shoots, as the moss-rose, ap- 
parently to prevent the depredation of these in- 
sects, so injurious to them by robbing them of 
their chyle or nourishment. 

The tadpole stvims, 1. 869. The progress of a 
tadpole from a fish to a quadruped by his gradu- 
ally putting forth his limbs, and at length leav- 
inr^ the water, and breathing the dry air, is a 
subject of great curiosity, as it resembles so much 
the incipient state of all other quadrupeds, and 
men, who are aquatic animals in the uterus^ and 
become aerial ones at their birth. 



" So human progcaniei^ if mmstKaia'd, 
By climate friended, and by l4wd BMtein*4 81D 
0*er seas and soils, prolific hordes ! vrould spread 
Erekog, and deluge their termqiieoiin bad ; 
But war, and pestilence, disease, and dearth. 
Sweep the superflaoiis myriads fipooa the earth. 
Thus while new £nnna re^iviiif tribes aoqaiic 
Each passing momoit, as the (^ c^;iire | 
Like insects swarming in the noontide bower. 
Rise into being, and exist an hour ; 
The births and deaths contend with equal strife, 
And every pore of Nature teems -with Life; 
Which buds or breathes from Indos to thi 
Poles, 981 

And Earth's vast surface kindles, as It xolk ! 

" Hence when a monarch car a muabrosm 
dies. 
Awhile extinct the organic matter lies ; 
But, as a few short hours or years revolve. 
Alchemic powers the changing mass dissolvs; 
Bom to new life unnumber'd insects pan^ 
New buds surround the microscopic plant ; 
Whose embryon senses, and unwearied frames 
Feel finer goads, and blush with pnr«r flames; 
Renascent joys £rom irritation sprini^, 391 

Stretch the long root, or wave the annlian 
wing. 

" When thus a squadron or an army yields. 
And festering carnage loads the vraves or fields ; 
When few from famines or from plagoes sor- 

vive. 
Or earthquakes swallow half a realm alive i-^ 
While Nature sinks in Time's destroctlve 

storms. 
The wrecks of Death are but a change of forms ; 
Emei^g matter from the grave returns, 899 
Feels new desires, with new sensations bums ; 
With youth's first bloom a finer sense acquircs, 
And Loves and Pleasures fan the rising fires.— 



Which buds or breathes, I. 881 . Organic bodies, 
besides the carbon, hydn^en, azote, and the 
oxygen and heat, which are combined with 
them, require to be also immersed in loose heat 
and loose oxygen to preserve their mutable exist- 
ence ; and hence lire only exists on or near the. 
^surface of the earth. See Botanic Garden, Part 
I. Canto IV. 1. 419. L'orfanizatlon, le senti- 
ment, le movement spontane, la vie, n'existent 
qu'ci la surface de la terre, et dans les lieux ex- 
poses it la lumi§re. Trait§ de Chimie par M. 
Lavoisier, Tom. I. p. 202. 

Bom to new Ufe, 1. 887. From the innumer- 
able births of tlie larger insects, and the spon- 
taneous productions of the microscopic ones, 
every part of organic matter from the recrements 
of dead v^etable or animal bodies, on or near 
the surface of the earth, becomes again presently 
reanimated; which by increasing the number 
and quantity of living oiganizations, though 
many of them exist but for a short time, adds to 
the sum total of terrestrial happiness. 



Canto ir,} OF GOOD 

Thus Minted Paul, * 6 Death!* eznltfttg cries, 
< Wfaeow is thy sting? O Grave ! thy victories?' 

« Immortal Happiness fi?ooA realms deceased 
Wakes, as from sleep, onleasen'd or increased ; 
Calls to the wise in accents loud and dear. 
Sooths with sweet tones the sjrmpathetic ear ; 
Informs and fires lJ>c reriveseent day, 
And lights the dawn of Life's returning 
day. ilO 

<< So when Arabia's Bird, by age oppress'd, 
Consumes delighted on his spicy nest ; 
A filial Phoenix from his a^hes springs, 
Crewn'd with a star, on r^iovated wings ; 
Ascends exulting from his funeral flam^ 
And soars and shines, another and tihe same. 

<* So fxsi the Si^e with sdentific truth 
In Grecian temples taught the attentive youth; 
With ceaseless change how restless atoms pass 
From life to life, a transmigrating mass ; 420 
How the same oi^gans, which to day oomfMise 
The poisonens henbane, or the fragrant rose, 
May with to morrow's sun new forms com- 
pile. 
Frown in the Hero, in the Beauty smile. 
Whence drew the enlightened Sage the moral 

plan. 
That man should ever be the friend of man ; 
Should eye with tenderness all living forms. 
His brother-emmets, and his sister-worms. 



Thus sainted Paid, 1. 40a The doctrine of 
R$t. Paul teaches the resurrection of the body in 
an incorruptible and glorified state, with con- 
sdousness of its previous existence ; he therefore 
justly exults ever the sting of death, and the 
victory of the grave. 

And lights the dawn, 1. 410. The sum total of 
the happiness of organized nature is probably 
increased rather than diminished, when one 
lai^e old animal dies, and is converted into 
many thouisand young ones ; which are produced 
or supported with their numerous progeny by 
the same organic matter. Linneus asserts, that 
three of the flies, called musca vomitoria, will 
consume the body of a dead horse, as soon as a 
■lion can. Syst Mat. 

So when Arabians bird, 1. 411. The story of 
the\ Phoenix rising from its own ashes with a 
star upon its head seems to have been an hiero- 
glyphic emblem of the destruction and resusci- 
tation of all things. See Botan. Garden, Part 
I. Canto IV. 1. 889. 

So erst the Sage, 1. 417. It is probable, that 
the perpetual transmigration of matter from 
one body to another, of all vegetables and ani- 
mab, during their lives, as well as after their 
deaths, was observed by Pythagoras ; which he 
afterwards applied to the soul, or spirit of ani- 
mation, and taught, that it passed irom one an- 
imal to another as a punishment for evil deeds, 
though without consciousness of its previous 
existence ; and from this doctrine he inculcated 
a system of morality and benevolence, as all 
creatures thus became related to each other. 
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! « Hear, O ye Sons of Time ! your final doam* 
And read the characters, that mark yiaur tomb : 
The marble moantaia, and the sparry ste^, 4S1 
Were built by myriad nations of the d g cp ,' ■ 
Age after age, who formed their spiral shells, 
Thdr sea-fan gardens and their coral cells ; 
Till central fires with unextinguish'd sway 
Raised the primeval islands into day ;-• 
The sand-fifi'd strata stretch*d firMn pole to 

pole; 
Unmeasured beds of clay, and marl, and coal, 
Black ore <^ manganese, the zinky stane^ 
And dusky steel on his magnetic throne, 440 
In deep morass, or eminence superb. 
Rose from the wrecks of animal or herb ; 
These frmn their elements by Life coaabined 
Form'd by digestion, and in glands refined. 
Gave by their just excitement ni the sens* ^ 
The Bliss of Being to die vitid Ens. 

« IVu the itall monntains, that eadboss ike 

lands. 
Huge isles ^ rock, and continents of sands. 
Whose dim extent eludes the inquiring sight. 
Are mighty Monuments of past Delight ; 450 
Shout round the gldie, how I^prodaotion 

strives {vives ; 

WitJi vanquished DealJi,-^md Happiness snr- 



The marble mountain, 1. 4S1. From the in- 
creased knowledge in Geology during the pre- 
sent century, owing to the greater attention of 
philosophers to the situations of the diiffonent 
materials, wiiich compose the strata of the 
earth, as well as to their chemical properties, it 
seems clearly to appear, that the nudeus of the 
globe beneath the ocean consisted of granite; 
and that on this the great beds of limestone 
were formed from the shells of marine animals 
during the innumerable primeval ages of die 
world; and that whatever strata lie on these 
beds of limestone, or on the granite, where the 
limestone does not cover it, werie formed after 
the elevation of islands and continents abova 
the surface of tiie sea by the recrements of vege- 
tables and of terrestrial animals. See on this 
subject Botanic Garden, Part I. Additional 
Note XXIV. 

Are mighty monuments, 1. 460. The reader is 
referred to a few pages on this subject in Phy- 
tologia, Sect. XlX. 7. 1. where the felicity of 
organic life is considered more at large ; but it 
is prolmble that the most certain way to esti- 
mate the happiness and misery of organic .be- 
ings ; as it depends on the actions of the organs 
of sense, which constitute ideas ; or of the mus- 
cular fibres which perform locomotion ; would 
be to consider those actions, as tiiey are pro- 
' duced or excited by the four sensorial powers of 
irritation, sensation, volition, and assodation. 
A small volume on this subject by some ingeni- 
ous Ynriter, might not only amuse, as an object 
of curiosity ; but by showing the world the im- 
mediate sources ot their pains and pleasures 
might teach the means to avoid the one, and to 
procure tlie other, and thus contribute both 
ways to increase die sum total of organic happi- 
ness. 
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How Life increasing peoples every climei 
And young renascent Nature conquers Time ; 
—And high in golden characters record 
The immense munificence of Nature's Lord \^- 

** He gives and guides the sun's attractive 
force. 
And steers the planets in their silver course ; 
With heat and light revives the golden day, 
And breathes his spirit on oi^nic clay ; 460 
With liand unseen directs the general cause 
By firm, immutable, immortal laws." 

Charm'd with her words the Muse astonish'd 

stands, 
The Nymphs enraptured clasp their velvet 

hands; 
Applausive thunder from the fane recoils, 
And holy echoes peal along the aisles ; 
O'er Nature's shrine celestial lustres glow. 
And lambent glories circle round her brow. 

IV. Now sinks the golden sun,— the vesper 

song 
Demands the tribute of Urania's tongue ; 470 
Onward she steps, her fair associates calls 
From leaf-wove avenues, and vaulted halls. 
Fair virgin trains in bright procession move, 
Trail their long robes, and whiten all the 

grove; 



How Life increasing, 1. 453. Not only the 
vast calcareous provinces, which form so great 
a part of the terraqueous globe, and also what- 
ever rests upon them, jas clay, mar^ sand, and 
coal, were formed fVom the fluid elements of 
heat, oxygen, azote, and hydrogen along with 
carbon, phosphorus, and perhaps a few other 
substances, which the science of chemistry has 
not yet decomposed ; and gave the pleasure of 
life to the animals and vegetables, which formed 
them; and thus constitute monuments of the 
past happiness of those organized beings. But 
as those remains of former life are not again 
totally decomposed, or converted into their ori- 
ginal elements, they supply more copious food 
to the succession of new animal or vegetable be- 
ings on their surface; which consists of materi- 
als convertible into nutriment with less labour 
or activity of the digestive^ powers ; and hence 
the quantity or number of organized bodies, and 
their improvement in size, as well as their hap- 
piness, has been continually increasing, along 
with the solid parts of the globe ; and will pro- 
bably continue to increase, till the whole terra- 
queous sphere, and all that inhabit it shall dis- 
solve by a general conflagration, and be again 
reduced to their elements. 
^ Thus all the suns, and the planets, which 
circle round them, may again sink into one 
central chaos ; and may again by explosions pro- 
duce a new world; which in process of time 
ma^ resemble the present one, and at length 
again undergo the same catastrophe ! these great 
events may be the result of the immutable laws 
impressed on matter by the Great Cause of 
Causes, Parent of Parents, Ens Entium ! 



soonrrr. loaiuo ir. 

Pair after pair to Natura's temple sweep. 
Thread the broad arch, aaoend the winding 

steep; 
Through brazen gates along susoxrant aisles 
Stream round their Goddess the suooessiTe 

files; 
Curve above curve to golden seats retire. 
And star with beaaty the refulgent quire. 480 

And first to Heaven the consecrated throng 
With chant alternate pour the adoring song, 
Swell the full hynm, now high, and now pro- 
found. 
With sweet responsive symphony of sound. 
Seen through their wiry harps, belovr, above, 
Nods the fair brow, the twinkling fingen 

move; 
Soft- warbling flutes the ruby lip commands. 
And cymbals ring with high uplifted hands. 

To Chaos next the notes mdodions pass. 
How suns exploded from the kindling mass, 480 
Waved o'er the vast inane their tresses bright. 
And charm'd young Nature's opening eyes with 

light. 
Next from each sun how spheres reluctaDt 

burst. 
And second planets issued from the first. 
And then to Earth descends the moral strain. 
How isles, emerging from the shoreless 

main. 
With sparkling streams and fruitful groves 

began. 
And form'd a Paradise for mortal man. 

Sublimer notes record Celestial Love, 

And high rewards in brighter climes above ; 500 

How Virtue's beams with mental charm 
engage 

Youth's raptured eye, and warm the frost of 
age. 

Gild with soft lustre Death's tremendous 
gloom, :> 

And light the dreary chambers of the tomb. 

How fell Remorse shall strike with venom'd 
dart. 

Though mail'd in adamant, the guilty heart ; 

Fierce furies drag to pains and realms un- 
known 

The blood-stain'd tyrant from his tottering 
throne. 

By hands imseen are struck aerial wires, 509 
And Angel-tongues are heard amid the quires ; 



To Chaos next, 1. 489. 

Namque canebat nti ma^nnm per inane coar.ta 
Semina terrarumque, animseqne, marisq^ne fuissent ; 
£t liqiiidi simnl ignis ; ut his exordia pnmis 
Omnia, et ipse tener mundi concreverit orbis. 

YiRG. £c. YI. 1. 11. 



Canto ir.] 



From aisle to ftiilo tbe trembling concord 

floats, 
And the wide roof retuma the mingled notes, 
Through each fine nerve the keen Tibrations 

dart, [heart.— 

Pierce tbe charm'd ear, and thrill the echoing 
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—Slow to the altar fair Urania .bends 
Her graceful march, the sacred steps ascends, 
High in the midst with blazing censer stands, 
And scatters incense with illumined hands : SSt 
Thrice to the Goddess bows with solemr. 



Mute the sweet \oice, and still the quivering 
strings, 
Now Silence hovers on unmoving wings.— 



pause. 
With trembling awe the mystic veil with 

draws. 
And, meekly kneeling on the gorgeous shrine. 
Lifts her ecstatic eyes to Truth Divine ! 
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NOTE I.— SPONTANEOUS VITALITY 
OF MICROSCOPIC ANIMALS. 

Heiice without parent by spofUaneotis birth 
Mise the first ^cks tfanimcUed earth. 

Canto I. L 227. 

FRJEJUSICKS ▲GAINST THIS DOCTRINE. 

I. From the misconceptioii of the ignorant or 
ftuperstitious, it has heen thought somewhat 
profane to speak in fftvoiir of spontaneous yital 
production, as if it contradicted holy writ; 
which say^ that God created animals and vege- 
tables. They do not recollect that God created 
all things wmch exist, and that these have been 
from the banning in a perpetual state of im- 
proTement ; which f^pears from the globe itself, 
as well as from the animals and yegetables, 
which possess it. And lastly, that there is more 
dignity in our idea of the Supreme Author of all 
things, when we conceive him to be the cause of 
causes, than the cause simply of the events, 
which we see ; if there can be any difference in 
infinity of power ! 

Another prejudice which hali previdled against 
the spontaneous production of vitality, seems to 
have arisen from the misrqiresentation of this 
.doctrine, as if the larger ammals had been thus 
OToduced ; as Ovid supposes after the deluge of 
X>eucalion, that lions were seen rising out of the 
mud of the Nile, and struggling to disentanfle 
their hinder parts. It was not considered, that 
animals and yegetables have been perpetiudly 
improving by reproduction ; and that spontane- 
ous vitality was only to be looked for in the 
simplest organic beings, as in the smallest mi- 
croscopic animalcules ; which perpetually, per- 
haps hourly, enlarge themselves by reproduc- 
tion, like the roots of tulips from seed, or the 
buds of seedling trees, which die annually, leav- 
ing others by solitary reproduction rather more 
perfect than themselves f(xr many successive 
years, till at length they acquire sexual organs 
or flowers. 

A third prejudice against the existence of 
q»ontaneous vital productions has been the sup- 
posed want of analogy ; this has also arisen from 
the expectation, that the lai^er or more compli- 
cated animals should be thus produced ; which 
have acquired their present perfection by succes- 
sive generations during an imcounted series of 
ages. Add to this, that the want of analogy 
opposes the credibility of all new discoveries, as 
of the magnetic needle^ and coated electric jar. 



and Galvanic pile ; which should therefore cer- 
tainly be well weighed and nicely investigated 
before distinct credence is given them ; but then 
the want of analogy must at length yield to re* 
peated ocular demonstration. 

PRELIMINARY OBSERVATIONS. 

II. Concerning the spontaneous production 
of the smallest microscopic animals it should be 
first observed, that the power of reproduction 
distinguishes organic being, whether vegetable 
or animal, from inanimate nature. The circula- 
tion of fluids in vessels may exist In hydraulic 
machines, but the power of reproduction belongs 
alone to life. This reproduction of plants and 
of animals is of two kinds, which may be termed 
solitary and sexual. The former of these, as in 
the reproduction of the buds of trees, and of the 
bulbs of tulips, and of the polypus, and aphis, 
appears to be the first or most simple mode of 
generation, as many of these organic beings after- 
wards acquire sexual organs, as the flowers of 
seedling trees, and of seeding tulips, and the 
autumnal progeny of the aphis. See Phy- 
tologia. 

Secondly, it should be observed, that by re- 
production organic beings are gradually enlarged 
and improved; which may perhaps more rapidly 
and uniformly occur in the simplest modes of 
animated being; but occasionally also in the 
more complicated and perfect kinds. Thus the 
buds of a seedling tree, or the bulbs of seedling 
tulips, become la^er and stronger in the second 
year than the first, and thus improve till they 
acquire flowers or sexes; and the aphis, I be- 
lieve, increases in bulk to the eighth or ninth 
feneration, and then produces a sexual j^rogeny. 
lence the existence of sjpontaneous vitautv is 
only to be expected to be found in the simplest 
modes of animation, as the complex ones have 
been formed by numy successive reproductions. 

EXPERIMENTAL FACTS. 

III. By the experiments of Buffon, Reumur, 
Ellis, Ingenhouz, and others, microscopic ani- 
mals are produced in three or four days, accord- 
ing to the warmth of the season, in the infusions 
ofall vegetable or animal matter. One or more 
of these gentiemen put some boiling veal broth 
into a phial previoiMly heated in the fire, and 
sealing it up nermetically or with melted wax, 
observed it to be repbte witii animalcules in 
three or four days. ' 



62 



SPONTANEOUS VITAIimr. 



ilVbtt I. 



These microecopic animals are believed to pos- 
sess a power of generating others like themselves 
by solitary reproduction without sex ; and these 
gradually enlarging and improving for innumer- 
able success! veffenerations. Mr. li^llis, in Phil. 
Transact. V. LIX. ^ives drawings of six kinds 
of animalcula infusoria, which increase by divid- 
ing across the middle into two distinct animals. 
Thus in paste composed of flour and water, 
which has been suffered to become acescent, the 
animalcules called eels, vibrio anguiUula, are seen 
in great abundance ; their motions are rapid and 
strong ; they are viviparous, and produce at in- 
tervals a numerous progeny : animals similar to 
these are also found in vinegar. Natiuralist's 
Miscellany by Shaw and Nodder, Vol. II. 
These eels were probably at first as minute as 
other microscopic' animalcules ; but by fre- 

2uent, perhaps hourly reproduction, havegra- 
ually become the large animals above de- 
scribed, possessing wonderful strength and 
activity. 

To suppose the eggs of the former microscopic 
animals to float in the atmosphere, and pass 
through the sealed glass phial, is so contrary to 
apparent nature, as to be totally incredible ! and 
as the latter are viviparous, it is equally absurd 
to suppose, that their parents float universally in 
the atmosphere to lay their young in paste or 
Tin^^! 

Not only microscopic animals appear to be 
produced by a spontaneous vital process, and 
then quicJdy improve by solitary generation like 
the buds of trees, or like the polypus and aphis, 
but there is one vegetable body, which appears to 
be produced by a spontaneous vital process, and is 
believed to be propagated and enlarged in so short 
a time by solitary generation as to become visible 
to the naked eye ; 1 mean the green matter first 
attended to by £h*. Priestley, and called by him 
conferva fontinalis. The proofs, that this ma- 
terial is a vegetable, are nrom its giving up so 
much oxygen, when exposed to the sunshine, 
as It grows in water, and from its green 
colour. 

Dr. Ingenhouz asserts, that by filling a bottle 
with well-water, and inverting it immediately 
into a basin of well-water, this green vegetable 
is formed in great quantity; and he believes, 
that the water itself, or some substance contain- 
ed in the water, is converged into this kind of 
vegetation, which then quickly propagates it- 
seu. 

Mr. Girtanner asserts, that this green vegeta- 
ble matter is not produced by water and heat 
alone, but requires the sun's light for this pur- 
pose, as he observed by many experiments, and 
thinks it arises from decomposing water deprived 
of a part of its oxygen, and laughs at Dr. Priest- 
ley for believing that thA seeds of this conferva, 
and the parents of microscopic anidials, exist 
imiversaUy in the atmosphere, and penetrate the 
sides of guiss jars. Philos. Magazine for May 

1800. 
Besides this green vegetable matter of Dr. 

Priestley, there is another vegetable, the minute 
beginnings of the growth of which Mr. Ellis 

observed by his microscope near the surface of 
all putrefying vegetable or animal matter, which 
is the mucor or mouldiness ; the vegetation of 
which was amazingly quick, so as to be almost 

seen, and soon became so large as to be visible to 

the naked eye. It is difficult to conceive how 
the seeds of this mucor can float so universally 

in the atmosphere as to fix itself on all putrid 

matter in all places. 



THKORT or 8PONTANXOU8 YnAl^tTT, 

IV. In animal nutrition the oi^ganic matter 
of the bodies of dead animals, or vegetaUes, is 
taken into the stomach, and there sufiters decom- 
positions and new combinations by a chonicsl 
Krocess. Some parts of it are however abeorbed 
y the lacteals as fast as they are produced by 
this process of digestion ; in which circumstanos 
this process differs from common chemical oper. 
ations. 

In vegetable nutrition the oi^^anic matter of 
dead animals, or v^etables) underooes chemical 
decompositions and new combinations on or be- 
neath the surface of the earth ; and parts of i^ 
as they are produced, are perpetually absorbed 
by the roots of the plants in contact with it ; in 
which this also diners from common chemical 
processes. 

Hence the particles which are produced from 
dead organic matter by chemical aecompodtiooB 
or new consequent combinations, are found prt»> 
per for the purposes of the nutrition of livinf 
vegetable and animal bodies, whether Hiese de- 
compositions and new combinations are per- 
formed in the stomach or beneath the soiL 

For the purposes of nutrition these digested or 
decomposed recrements of dead animal or vwe^ 
table matter are absorbed by the lacteals ofue 
stomachs of animals or of the roots of TegetaUc% 
and carried into the circulation of th^ Used, 
and these compose new organic parts to rcflan 
others which are destroy^, or to increase lSh» 
growth of the plant or animaL 

It is probable, that as in inanimate or chemi- 
cal combinations, one of the coniiK>sing materials 
must possess a power of attraction, and the 
other an aptitude to be attracted ; so in €«|[an{e 
or animated compositions there must he parti- 
cles with appetencies to unite, and other parti- 
cles with propensities to be united with them. 

Thus in the generation of the buds of trees, it 
is probable that two kinds of vegetable matter, 
as they are separated from the solid system, and 
float in the circulation, become arrested by two 
kinds of v^etable glands, and are then deposed 
beneath the cuticle of the tree, and there join to- 
gether, forming a new vc^^etable, the caudex of 
which extends from the pmmula at the snmmit 
to the radicles beneath the soil, and constitatesa 
sin^e fibre of the bark. 

These particles appear to be of two kinds ; <mm 
of them possessing an appetency to unite with 
the other, and the latter a propensity to be unit- 
ed with the former ; and they are probably separ- 
ated from the vegetable blood by two kinds of 
glands, one representing those of the anthers, 
and the others those of the stigmas, in the sexual 
organs of vegetables ; which is spoken of atlaige 
in Phytologia, Sect. VII. and in Zoonomia, 
Vol. I. Sect. XXXIX. 8. of the third edition, 
in octavo ; where it is likewise shown, that none 
of these parts which are deposited beneath the 
cuticle of the tree, is in itself a complete vegeta- 
ble embryon, but that they form one by their 
reciproceJ conjunction. 

So in the sexual reproduction of animals, cer- 
tain parts separated from the living oreans, and 
floating in the blood, are arrested by uie sexual 
glands of the female, and others by those of the 
male. Of these none are complete embryon 
animals, but form an embryon by their recipro- 
cal conjunction. 

There hence appears to be an analogy between 
generation and nutrition, as one is the prodac- 
tion of new oi^nizatlon, and the other the re« 
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•toratioD of that which previously existed; 
and which may therefore he supposed to re- 
quire materials somewhat similar. Now the 
food taken up by animal lacteals is previous- 
ly prepared by the chemical process of diges- 
tion in the stomach ; but that which is taken up 
by vegetable lacteals, is prepared by chemicsd 
dissolution of onranic matter beneath the surface 
of the earth. Thus the par tides, which form 
generated animal embryons, are prepared from 
dead organic matter by the chemico-animal pro- 
cesses of sanguification and of secretion; while 
those which form spontaneous microscopic ani- 
mals or microscopic v^etables ar^ prepared by 
chemical dissolutions and new combinations of 
organic matter in watery fluids with sufficient 
warmth. 

It may be here added, that the production 
and properties of some kinds of inanimate 
matter, are almost as difficult to comprehend 
as those of the simplest degrees of animation. 
Thus the elastic gum, or caoutchouc, and 
some fossile bitumens, when drawn out to a 
great length, contract themselves by their elas- 
ticity, like an animal fibre by stimulus. The 
laws of action of these, and all other elastic . 
bodies, are not yet understood ; as the laws of 
the attraction of cohesion, to produce these effects, 
must be very different from those of genend at- 
traction, since the farther the particles of elastic 
bodies are drawn from each other till they sepa^ 
rate, the stronger they seem to attract ; and the 
nearer they are pressed together, the more they 
seem to repel ; as in bending a spring, or in ex- 
tending a piece of elastic gum ; which is the re- 
verse to what occur^ in the attractions of dis- 
united bodies ; and much wants further investi- 
gation. So the spontaneous production of alco< 
ol or of vinegar, by the vinous and acetous fer- 
meiitations, as well as the production of a mucus 
by putrefaction which will conti'act when ex- 
tended, seems almost as difficult to understand 
as the spontaneous production of a fibre from 
decomposing animtu or v^etable substances, 
which will contract when stimulated, and thus 
constitutes the primordium of life. 

Some of the microscopic animals are said 
to remain dead for many days or weeks, when 
the fluid in which they existed is dried up, 
and quicklv to recover life and motion by the 
fresh addition of water and warmth. Thus the 
chaos redivivum of Liniueus dwells in vinegar 
and in bookbinders* paste : it revives by water 
after having been dried for years, and is both 
oviparous and vivaparous. — Syst. Nat. Thus 
the vorticella or wheel animal, which is found 
in rain vrater that has stood some days in leaden 
gutters, or in hollows of lead on the tops of 
houses, or in the slime or sedinlent left by such 
water, thdugh it discovers no sign of life except 
when in the water, yet it is capable of continu- 
ing alive for many months though kept in a dry 
state. Id this state it is of a globulous shape, 
exceeds not the bigness of a grain of sand, and 
no signs of life appear ; but being put into wa- 
ter, in the space of half an houi* a languid mo- 
tion begins, the globule turns itself about, length- 
ens itself by slow degrees, assumes the form of a 
lively maggot, and most commonly in a few mi- 
nutes afterwards puts out its wheels, swimming 
vigorously througn the water as if in search of 
food ; or else, fixing itself by the tail, works the 
wheels in such a manner as to bring its food to 
its mouth.— English Encycl. Art. Animalcule. 
Thus some shell-snails in the cabinets of the 
curious have been kept in a dry state for ten 



years or longer, and have revived on being moist- 
ened with warmish watw.— Fhiios. Titmsact. 
So ^gs and seeds after many months! torpor, are 
reviv^ by warmth and moisture ; hence it may 
be conduded, that even the organic particles of 
dead animals may, when exposed to a due de- 
gree of warmth and moisture, retain some ds- 
gree of vitality, since this is done by moi*e com- 
plicate animal organs in the instances above 
mentioned. 

The hjdra of Linnsus, which dwells in the 
rivers of^Europe under aauatic plants, has been 
observed by the curious oi the present time, to 
revive after it has been dried, to be restored af- 
ter being mutilated, to multiply by being divid- 
ed, to be propagated from small portions, to live 
after being inverted ; all which would be best 
explained by the doctrine of spontaneous repro- 
duction from organic paiticles not yet complete- 
ly decomposed. 

To this should be added, that these microsco- 
pic animals are found in all solutions of vege- 
table or animal matter in water ; as black pep- 
per steeped in water, hay suffered to become 
putrid in water, and the water of dunghills, af- 
ford animalcules in astonishing numbers. See 
Mr. Ellis's curious account of Animalcules pro- 
duced from an infusion of Potatoes and Hemp- 
seed; FhUos. IVansact.' VoL LIX. from all 
which it would appear, that the organic particles 
of dead vegetables and animals during their usual 
chemical changes into putridity or^ acidity, do 
not lose all their organization or vitality, but 
retain so much of it as to unite with the parts 
of living animals in the process of nutrition, or 
unite and produce new complicate animals by 
secretion as in generation, or produce very simple 
microscopic animals or microscopic vegetables, 
by their new combinations in warmth and 
moisture. 

And finally, that these microscopic organic 
bodies are multiplied and enlarged by solitary 
reproduction without sexual intercourse till they 
acquire greater perfection or new properties. 
Lewenhoek observed in rain water which had 
stood a few davs, the smallest scarcely visible 
microscopic animalcules, and in a few more 
days he observed othera eight times as lai'ge.— . 
English Encydop. Art. Animalcule. 

CONCLUSION. 

There is therefore no absurdity in believing 
that the most simple animals and vegetables may 
be produced by the congress of the parts of de- 
composing organic matter, without what can 
properly be termed generation, as the genus did 
not previously exist; which accounts for the 
endless varieties, as well as for the immense 
numbers of microscopic animals. 

The green vegetable matter of Dr. Priestley, 
which IS universally produced in stagnant wa- 
ter, and the mucor, or mouldiness, which is seen 
on the surface of all putrid vegetable and animal 
matter, have probably no parents, but a sponta- 
neous origin irom the congress of the decompos- 
ing organic particles, and afterwards propagate 
themselves. Some other fungi, as those grow- 
ing in dose wine-vaults, or others which arise 
from decaying trees, or rotten timber, may per- 
haps be owing to a similar spontaneous produc- 
tion, and not previously exist as perfect organic 
beings in the juices of the wood, as some have 
supposed. In the same manner it would seem, 
that the common esculent mushroom is produc- 
ed from horse dung at any time and in any 
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]>hu:e, at ia the common pmctioe of many garden- 
ers.— Kennedy on Gardening. 

▲mEimix. 

Ths knowledge of mkroscopic animals is still 
in its infancy: those already Icnown are arrang- 
ed by Mr. Muller into the following classes ; 
but it is probaUe, that many more classes, as 
weU. as innumerable individuals, may be discov- 
ered by improvements of the microscope, as Mr. 
llerschell has discovered so many thousand 
stars, which were liefore invisible, by improve- 
ments of the telescope. 

Mr. Muller's classes consist of 

I. Such as havs no xxtxrnal obgaks. 

1. Monas: Punctiformis. A mere point. 

2. Proteus: Mutabiiis. Mutable. 

5. Volvox: Splisericum. SphericaL 

4. Enchelis: Cylindraoea. Cylindrical. 
& Vibrio: Elongatum. Long. 

* Membranaceous. 

6. Cydidium: Ovale. OvaL 

7. Paramecium: Oblongum. Oblong. 

8. Kolpoda: Sinuatum. Sinuous. 

9. Gonium: Angulatum. With Aij^gles. 
10. Bursaria. Hollow like a purse. 

II. Thosx that have xxtxbnal oboams. 

* Naked, or not enclosed in a shell. 

1. Cercaria: Caudatum. WithataiL 

8. TVichoda: Crinitum. Hairy. 

3. Kerona : Comiculatum. With horns. 

4. Himantopus: Cirratum. Cirrated. 

6. Leucophra: Ciliatum undique. Every part 
ciliated. 

6. Vorticella: Ciliatum apice. The apex 

ciliated. 

* Covered with a shelL 

7. Brachionus: Ciliatum apice. The apex 

ciliated. 

1. These animalcules are discovered ii^two or 
three days in all decompositions of organic mat- 
ter, whether yegetable or animal, in moderate 
degrees of warmth with sufficient moisture. 

i. They appear to enlarge in a few days, and 
some to change their form ; which are probably 
converted from more simple into more compli- 
cate animalcules by repeated reproductions. 
See Note VIII. 

5. In their early state they seem to multiply 
by viviparous solitary reproduction, either by 
external division, as the smaller ones, or by an 
internal progeny, as the eels in paste or vin^^; 
and lastly, in their more mature state, the lai^er 
ones are said to appear to have sexual connexion. 
Engl. Encyclop. 

4. Those ammalcnles discovered in pustules 
of the itch, in the feces of dysenteric patients, 
and in semine masculino, I suppose to be pro- 
duced by the stagnation and incipient decompo- 
sition of those materials in their reoeptades, and 
not to exist in the living blood or recent secre- 
tions ; as none, I believe, {lave been discovered 
in blood when first drawn from the arm, or in 
fluids newly secreted from the glands, which 
have not previously stagnated in their reservoirs. 

6. They are observed^to move in all directions 
with ease and rapidity,' and to avoid obstades, 
and not to interfere with each other in their 
motions. When the water is in part evaporat- 



ed, they are seen to flock towardi the Temaining 
part, and show great agitation. They aiistain a 
great degree of cold, as some inaeetSy and pcriA 
in much the same degree of heat a* destroys in. 
sects ; all which evince that they are living aai. 
mals.' 

And it is probable, that other er »l«r*n^ ani- 
malcules may be produced in the adr, or ncsr 
the surface of die earth, but it is not ao easy to 
view them as in water; which as it is transpsr- 
ent, the creatures produced in it can easfly be 
observed by applying a drop to a microecc^e. I 
hope that microsoomc researehea may again ex- 
cite the attention of philoaophen, as nnrorcsAs 
advantages may probably be derived fnm then, 
like the discovery of a new woiid. 



NOTE II.— THE FACULTIES OF THE 
SENSORIUM. 

Next the Um^ nerve$ unite their tOver tram, 
Andyoung SemaHon permeates the brabu, 

Cakto 1. 1, ssa 

I. The fibres, which oonstitate the mnsdei 
and orgjuis of sense, possess a power of efwtrac- 
tion. The circumstances attending the exertioB 
of this power of oontraction conautute the birs 
of aniinal motion, as the circiunstances attend- 
in£ the exertion of the power of attraction csn- 
stitute the laws of motion of inanimate matter. 

II. The spirit of animation ia the Innn w iw^tt 
cause of the contraction of animal flbres^ it z^ 
sides in the brain and nerves, and ia UaUe to 
general or partial diminution or acenmuladon. 

III. The stimulus of bodiea external to the 
moving organ is the remote cauae of the original 
contractions of animal fibres. 

IV. A certain quantity of atimuloa pfodooes 
irritation, which is an exertion of the spirit of 
animation exciting the fibres into contractiMi. 

V. A certain quantity of oontraction (^ ani- 
mal fibres, if it be perceived at all, produces 
pleasure : a greater or less quantity of contrac- 
tion, if it l^ perceived at all, produces pain; 
these constitute sensation. 

VI. A certain quantity of sensation prodnoei 
desire or aversion ; these constitute volition. 

VII. All animal motions which liave occur- 
red at the same time, or in immediate succes- 
sion, become so connected, that when one ni 
them is reproduced, the other has a tendency to 
accompany or succeed it. When fibrous con- 
tractions succeed or accompany other fibroui 
contractions, the connexion is termed aaaocia- 
tion ; when fibrous contractions succeed aenaorial 
motions, the connexion is termed caosation; 
when fibrous and sensorial motions reeiprooaliy 
introduce each other, it is termed catenation of 
animal motions. 

VIII. These four faculties of the aensoriom 
during their inactive state are termed irritabil- 
ity, sensibility, voluntarity, and assodability ; 
in their active state they are termed as above, Ir- 
ritation, sensation, volition, association. 

Irritation is an exertion or diange of some 
extreme part of the sensorium residing in the 
muscles or oivans of sense^ in coosequenoe of 
the appulses of external bodiea. 

Sensation is an exerticm or change of the cen- 
tral parts of thejBensorium, or of the whole of 
it, beginning at.sopie of those extreme parts 
of it, which reside in the nmsdlei or orgaiis of 
sense. 
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Volition is an exertion or change of tlie cen- 
tral parts of the seDsorium, or of tlie whole of 
it« terminating in some of those extreme parts 
of it, which reside in the muscles or organs of 
sense. 

Association is an exertion or change of some 
extreme part of the sensor ium resiSng in the 
muscles or organs of sense, in consequence of 
some antecedent or attendant fibrous contrac- 
tions. See Zoonomia, Vol. I. 

The word sensorium is used to express not 
only the medullary part of the brain, spinal 
marrow, nerves, organs of sense and muscles, 
but also at the same time that living principle, or 
spirit of animation, which resides throughout 
the body, without being cognizable to our senses 
except by its effects. 



NOTE III.— VOLCANIC FIRES. 

Next when imprison* djires in central caves 
Burst thejirm earthy and drank the headlong waves. 

Canto I. 1. SOS. 

The great and repeated explosions of volca- 
noes are shown by Mr. Mitchell in the Philos. 
Trans, to arise from their communication with 
the sea, or with rivers, or inundations ; and that 
after a chink or crack is made, the water rush- 
ing into an immense burning cavern, and fall- 
ing on boiling lava,, is instantly expanded into 
steam, and produces irresistible explosions. 

As the first volcanic fires had no previous 
vent, and were probably more central, and 
larger in quantity, before they burst the crust of 
the earth then entire, and as the sea covered the 
whole, it must I'apidly sink down into every 
opening chink; whence these primeval earth- 
quakes were of much greater extent, and of 
much greater force, than those which occur in 
the present era. 

It should be added, that there may be other 
elastic vapours produced by great heat from 
whatever will evaporate, as mercury, and even 
diamonds ; which may be more elastic, and 
consequently exert greater force than the steam 
of water even though heated red hot; which 
may thence exert a sufiicient power to raise is- 
lands and continents, and even to throw the 
moon from the earth. 

If the moon be supposed to have been thus 
thrown out of the great cavity which now con- 
tains the South Sea, the immense quantity of 
wtiter flowing in from the primeval ocean, 
which then covered the earth, would much 
contribute to leave the continents and islands, 
which might be raised at the same time above 
the surface of the water. In later days there 
are accounts of large stones falling from the sky, 
which may have been thus thrown by explosion 
from some distant earthquake, without sufficient 
force to cause them to circ.ulate round the earth, 
and thus produce numerous small moons or sa- 
tellites. 

Mr. Mitchell observes, that the agitations of 
the earth from the gi'eat earthquake at Lijsbon 
were felt in thiis country a'bout the same time 
after the shock, as sound would have taken in 
passing from Lisbon hither ; and thence as- 
cribes these agitations to the vibrations of the 
solid earth, and not to subterraneous caverns of 
communication. Philos. Transact. But from 
the existence of warm springs at Bath and Bux- 
ton, there must certainly be unceasing subteirra^ 



neons fires at some great depth bea«at1i tliu^^s, 
parts of this island.— See on this subject Botanic 
Garden, Part II. Canto IV. L 79, note. For 
an account of the noxious vapours emitted from 
volcanoes, see Botanic Garden, "^art II. Canto 
IV. 1. 338, note. For the milder effects of cen- 
tral fires, see Botanic Garden, Part I. Canto I. 
1. 1S9, and Additional Note VI. 



NOTE IV MUSQUITO. 

So from dee]) lakes the dread mtisguito sjrrings. 
Drinks tlie soft breeze, and dries his tender tdngs. 

Canto I. I. 827. 

Th£ gnat, or musquito, culex pipiens. The 
larva of this insect lives chiefly in water, and 
the pupa moves with great agility. It is fished 
for by ducks ; and when it becomes a fly, is the 
food of the young of partridges, quails, sparrows, 
swallows, and other small birds. The females 
wound us, and leave a red point ; and In India 
their bite is more venomous. The male has its 
antennee and feelers feathered, and seldom bites 
or sucks blood. Lin. Syst. Nat. 

It m^ be driven away by smoke, especially 
by that from inula heleuium, elecampane ; and 
by that of cannabis, hemp. Kalm. It is said 
that a light in a chamber will prevent their at* 
tack op sleeping peraons. 

The gnats of this country are produced in 
greater numbers in some years than others, and 
are then seen in swarms for many evenings near 
the lakes or rivers whence they arise ; and, I sup- 
pose, emigrate to upland situations, where fefirer 
of them are produced. About thirty jears ago 
such a swarm was observed by Mr. Whitehurst 
for a day or two about the lofty tower of Derby 
church, as to give a suspicipn of the fabric being 
on fire. 

Many other kinds of files have their origin in 
the water, as perhaps the whole class of neurop* 
tera. Thus the libellula, dragon fly: the larva 
of which hurries amid the water, and is the 
cruel crocodile of aquatic insects. After they 
become flies, they prey principally on the class 
of insects termea lepidoptera, and diptei'a of 
Linneus. The ephemera is another of this or* 
der, which rises from the lakes in such quanti- 
ties in some countries, that the rustics have car- 
ried cart-loads of them to maniu*e their com 
lands ; the larva swims in the water : in its fly- 
state the pleasures of life are of short duration^ 
as its marriage, production of its progeny, and 
funeral, are often celebrated in one <uiy. The 
phryganea is another fly of this order ; me larva 
lies concealed imder the water in moveable cy- 
lindrical tubes of their own making. In the 
fly-state they insinuate evening dances in the air 
in swarms, and are fished for by the swallows. 

Many other flies, who do not leave their eggs 
in water, contrive to lay them in moist places, 
as the oestros bovis ; the larvse of which exist in 
the bodies of cattle, where they ai*e nourished 
during the winter, and are occasionally extract- 
ed by a bird of the crow-kind called buphaga. 
These larvse are also found in the stomachs of 
horses, whom they sometimes destroy ; another 
species of them adhere to the anus of horses, and 
creep into the lowest bowel, and are called botts : 
and another species enters the frontal sinus of 
sheep, occasioning a vertigo called the turn. 
The musca pendiua lives in stagnant water; the 
larva is suspended by a thread-ibrm respiratory 
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tube ; of Ae mttMa chanuBlMii, the lamt Utm 
In fountaina, and ^ fly occasionally walks up- 
on the water. The musca Tomitoria is produced 
in carcasses : ihm of these flies consume the 
dead body of a horse as soon as a lion.— Lin. 
Syst Nat. 



NOTE v.— AMPHIBIOUS ANIMALS. 

So still the Diodons, amphibious tribe. 
With twofold lungs the sea and air imbibe, 

Cakto I. L SSI. 

D. D. Garden dissected the amphibious crea- 
ture called diodon by Linneus, and was amazed 
to find that it po ssess ed both external gills and 
internal lunp, which he described and prepared 
and sent to Linneus ; who thence put this ani- 
mal into the order nantes of his class amphibia. 
He adds also, in his account ml polymorpha be- 
fore the class amphibia, that some of this class 
breathe by lungs only, and others by both lungs 
ftnd gills. 

Some amphibious quadrupeds, as the beaTer, 
water rat, and otter, are said to have the fora- 
iuen ovale of the heart open, which communi- 
cates from one cavity of it to the other; and 
that, dui*in^ their continuance under water, the 
blood can thus for a time circulate without pass- 
ing through the lungs ; but as it cannot by these 
ftneans acquire oxygen either from the air or 
water, these creatures find it frequratly neces- 
sary to rise to the surface to respire. As this 
foramen ovale is always open in the foetus of 
i|uadrupeds, till after its birth that it begins to 
irespire, It has been proposed by some to keep 
young puppies three or lour times a day for a 
minute or two under warm water to prevent 
this communication from one cavity of the heart 
to the. other from growing up; whence it has 
been thought such d(^ nught become amphibi- 
ous. It IS also believed that this circumstance 
has existed In some divers for pearl; whose 
diildren are said to have been thus kept under 
water in their early infancy to enabte i^m 
ikfterwards to succeed in their employment. 

But the most freouent distinction of tibe am- 

rbious animals, that live much in the water, 
that their heart consists but of one cell; and 
Bs they are pale creatures with but little blood, 
and that colder and darker coloured, as frogs 
l^id lizardis, they require less oxygen than tne 
trarmer animals with a greater quantity and 
more scarlet blood; and thence, though they 
liave only lungs, they can stay long under vrater 
without great inconvenience; but are idl of 
them, like frogs, and crocodiles, and whales, 
necessitated frequently to rise above the surface 
for air. 

In this circumstance of their possessing a ode^ 
celled heart, and colder and darker bloM, they 
approach to the state of fish ; which thus appear 
not to acquire so much oxygen by their giUs 
from the water as terrestrial animals do by their 
lungs from the atmosphere ; whence it may be 
concluded that the gills of fish do not decompose 
the water which parses through them, and 
which contains so much more oxygen than the 
air, but that they only procure a small quantity 
«r oxygen from the air which is diffused in the 
water; which also is farther confirmed by an 
experiment with the air-pump, as fish soon die 
tfnen put in a glass of water mto the exhausted 
receiver, which they would not do if their glUs 



had power \o d e com p ose the water and obtain 
the oxygen from it. 

The uutnprey, petromTMHi, li pot by Ilmeas 
among the nantef^ whi<»i are defined to p o ee csi 
both fills and lungs. It has seven spiraeulay or 
breatning holes, on each side of the neck, ond 
by its more perfect lungs approachee to the aeir* 
pent kind.— Syst. Nat. Tne meana by whieh 
it adheres to stones, even in rapid etveann, is 
probably owing to a partial vaeaum made by fts 
respiring organs like sacking, and buit be eom- 
pBKd to the ingenious method by -wnkli beys 
are seen to lift Utfge stones in the street, by ap- 
plying to them a piece of strong moist mtker 
with a string through die centre oi it ; wliieh, 
when it is forcibly drawn upwards, prodttoea a 
partial vacuum under it, and thus the atooe Is 
supported by the pressure of the atnaosphere. 

The leech, hirudo, and the remora, echeueis, 
adhere strongly to objects probably by a similar 
method. I once saw ten or twelve leeches ad- 
here to each foot of an old horse a little above 
his hoofl^ who was grazing In a naoram, aai 
which did not lose tl^ hold when he tnoved 
about. The bare-l^eed travellers in Ceylon 
are said to be much infested by leeches ; and tbe 
sea-leech, hirudo muricata, is sidd to adhere to 
fish, and the remora is said to adhere to ahlpa li 
such numbers as to retard their proerees. 

The respiratory oi^gan of tbe whale, I tif- 
pose, is pulmonary in part, as he is obliged Is 
come frequently to the sudfhce, irhence he can 
be pursued after he is struck with the haipooo ; 
and may nevertheless be in part like the gUla ni 
other fish, as he seems to draw in water when 
he is below the surfacOi and emits St agtdn when 
he rises above It. 



NOTE VI.— HIEROGLYPHIC 

ACTERS. 



CHAR* 



So erH as Egypt* s rude designs expUwu 

Cakto 1. 1. 861. 

Thk outlines of animal bodies, which gave 
names to the consteUations, as well as the char'- 
acters used in chemistry for the metals, and ia 
astronomy for the planets, were originally hiciv 
oglyphic figures, lued by the magi of Egypt be- 
fore the invention of letters, to record their dis» 
ooverles in thc^ sciences. 

Other hieroglyphic figures seem to have been 
designed to perpetuate the events of history, the 
discoveries in other arts, and the opinions of 
those ancient philosophers on other subjects. 
Thus their figures of Venus for beauty, Minerva 
for wisdom. Mars and Bellona for war. Her- 
cules for strength, and many others, became 
afterwards the deities of Greece and Rome; 
and together with the figures of Time, Death, 
and Fame, constitute the language of the paint- 
ers to this day. 

Prom the similarity of the character which 
designate the metals in chemistrv, and the plan- 
ets m astronomy, it may be concluded that these 
parts of science were then believed to be con- 
nected ; whence astrology seems to have been a 
very early superstition. These, so far, consti- 
tute an universal visible language in those sci- 
ences. 

So the glory, or halo, round the head is a paft 
of the universal language of the eye, designating 
a holy person; wings on the shoulders waotie a 
good angel; and a taQ and hoof detitfte the figure 
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U an eril demwi ( it which may he iklded th^ 
CbJ^ of libertjr and th« tiara of popedom. It ii 
to De wisheC that many other umveraal charac- 
ters could he introdooed into practice, which 
mi^rht either constitute a more comprehensive 
laqi^uage for painters, or for other arts ; as those 
of ciphers and signs have done for arithmetic 
and algebra^ and ci'otcliets for music, and the 
alphabets for articulate sounds ; so a ziczag line 
made on white paper by a black>lead pencil, 
which communicates with the sur&ce of the 
mercury in the barometer, as the paper itself is 
made constantly to move latemdly by a clock, 
and daily to descend through theq»acenecessarv, 
has ingeniously produced a most accurate visible 
account of the rise and fall of the mercury in the 
barometer every hour in tlia year. 

Mr. Greg's Memoria Technica was designed 
as an artificial language to remember numbers, 
as of the eras, or dates of history. This was 
done b^ substituting one consonant and one 
vowel for each figure of the ten cyphers used in 
arithmetic, and by composii^ words of these 
letters; which words Mr. Grey makes into 
hexameter verses, and produces an audible jar- 
gon, which is to be committed to memory, and 
occasionally analysed into numbers when re- 
quired. An ingenious French botanist, Monsieur 
Bergeret, has proposed to apply this idea of Mr. 
Grey to a botanical nomenoature, by making 
the name of each plant to consist of letters, 
which, when analysed, were to signify the 
number of the class, order, genus, ami species, 
with a description idso of some particular part 
of the plant, which was designed to be both an 
audible and visible language. 

Biship Wilkins in his diahorate " Essay to- 
wards a Real Character and a Philosophical 
Language,** has endeavoured to produce, wiUi 
the greatest simi^icity, and accuracy, and con- 
ciseness, a universal language both to be writ- 
ten and spoken, for the purpose of the communi- 
cation of all our ideas with greater exactness and 
less labour than is done in common languages, 
as they are now spoken and written, fiut we 
have to lament that the progress of general 
science is yet too limited, both for his purpose, 
and for that even of a nomenclature for botany ; 
and that the science of grammar, and even the 
number and manner of ^ pronunciation of the 
letters of the alphabet, are not yet determined 
w^ith such accuracy as would be necessary to 
constitute Bishop Wilkins' grand deai^ of a 
universal language, which might facilitate the 
acquirement of knowledge, and thus add to the 
power and happiness of mankind. 



whldi, though at flrst ln«rMM^ la aftapwardt 
diminished by frequent repetitiou of its adapted 
Stimulus, and at length ceasea to obey it. 

1 . There are four kinds of stimolua which In- 
duce the fibres to contract, whtoli constitute th«. 
muscles or the organs of sense ; as, first, Tba 
application of external bodies, which excites into 
action the sensorial power of irritation ; Sdly, 
Pleasure and pain, which excite into action tna 
sensorial power of sensation ; Sdly, I)esire and 
aversion, wbich excite into action the power <Kf 
volition; and lastly, The fibrous contractions, 
which precede association, which is another sen- 
sorial power. See 2iOonomia, Vol. I, Sect. 
II. la. 

Many of the motions of .the organic system, 
which are necessary to life, are excited by mora 
than one of these stimuli at the same time» and 
some of them occasionally by them all. Thus 
respiration is generally caused by the stimulna 
of blood in the lungs, or by the sensation of 
the want of oxygen ; but is also occasionally vol- 
untary. The actions of the heart also, though 
generally owing to the stimulus of the blood, are 
also inflamed by the association of its motions 
with those of Uie stomach, whence sometimes 
arises an inequality of the pulse, and with other 
parts of the system, as with the capillaries, 
whence heat or the skui in fevers with ^ feebla 
pulse. See Zoonomia. They are also occasion- 
ally influenced by sensation, as is seen in the 
paleness occasioned by fear, or the blush of 
shame and anger ; and lasUy, the motions of the 
heart are sometimes assisted by volition ; thus 
in those who are much weakened by fevers, tha. 
pulse is liable to stop during their sleep, and to 
induce great distress ; which is owing at that 
time to the total sus]>ension of voluntary power ; 
the same occurs during sleep in some asthmatioi 
patients. 

2. The debility of approaching age appears tar 
be induced by the inactivity of many parts of tha 
system, or their disobedience to their usual kinds 
and quantities of stimulus : thus the pallid ap- 
pearance of the skin of old age is owing to raa 
inactivity of the heart* which ceases to obey th« 
irritation caused by tibe stimulus of the bJiood» 
or Its association with other moving organs with 
its foTixkfx energy ; whence the capillary arteries 
are not sufficiently distended in their diastele» 
and consequently contract by their elasticity, «» 
as to close the canal, and their sides gradually 
coalesce. Of these, those which are most distant 
from the heart, and of the smallest diameters^ 
will soonest close, and become impervious ;^ 
hence the hard pulse of aged patients is occasion- 
ed by the coalescence of the sides of the vasa 
vas^M*um, or capillary arteries of the coats of tha 
other arteries. 

The veins of elderly people become turgid or 
distended with blood, and stand promin^it on 
the skin ; for as these do not possess the elastici- 
ty of the arteries, they become distended with 
accumulation of blood ; when the heart by its 
lessc^ned excitability does not contract sufficiently 
forcibly, or frequently, to receive, as fast as 
usual, the returning blood ; and their apparent 
Ths immediate cause of the infirmities of age, ' prominence on the skin is occasioned by tha 
or of the progress of life to death, has not yet deficient secretion of fat or mucus in the oel- 
been well ascertained. The answer to the ques- lular membrane ; and also to the contraction 
tfon, why animals become feeble and diseased and coalescence, and consequent less bulk, of 
after a time, though nourished with the same many capillary arteries. 

food which increased their growth from infancy, I a Not only the muscular fibres lose their 
and afterwards supported them for many years degree of excitability from age, as in the abova 
in unimpaired health and sti*ength, must be examples ; and as may be observed in the trem- 
sought for from the laws of animi^ excitability, ulous hands and feeble step of elderly persons ; 
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1 The age-ioomjlbres goaded to contract 

Bt/ repetition palsied^ cease to act. 

Canto II. L 4. 

I. EFFECTS OF AGE. 
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but the omns of Moae become less excitable by 
the stimulus of external objects ; whence the 
sight and hearing become defectire ; the stimu- 
Ixis of the sensorial power of sensation also less 
affects the age^l, wno grieve less for the loss of 
trieuds or for other disappointments ; it should 
nevertheless he observed, that when the sensorial 
power of irritation is much exhausted, or its 
production much diminished; the sensorial 
power of sensation appears for a time to be in- 
creased ; as in intoxication there exists a kind uf 
delirium and quick flow of ideas, and yet the 
person becomes so weak as to totter as he walks ; 
out this delirium is owing to the defect of vol- 
untary power to corrc<!t the streams of ideas by 
intuitive analogv, as in dreams. — See Zoonomia. 
And thus also those who are enfeebled by habits 
of much vinous potation, or even by age alone, 
are liable to weep at shaking hands with a 
friend, whom they have not lately seen ; which 
is owing to defect of voluntary power to correct 
their trains of ideas caused by sensation, and 
not to the increased quantity of sensation, as I 
formerly supposed. 

The same want of voluntary power to keep 
the trains of sensitive ideas consistent, and to 
compare them bv intuitive analogy with the 
order of nature, is the occasion of the starting 
at the clapping to of a door, or the fall of a key, 
which occasions violent surprise with fear and 
sometimes convulsions, in very feeble hysterical 
patients, and is not owing I believe (as I for- 
merly supposed) to increased sensation ; as they 
are less sensible to small stimuli than when in 
health. 

Old people are less able also to perform the 
voluntary exertions of exercise or of reasoning, 
and lastly the association of their ideas becomes 
more imperfect, as they are forgetful of the 
names of persons and places ; the associations of 
"which are less permanent, than those of the 
other words of a language, which are more fre- 
quently repeated. * 

4. 'rhis disobedience of the fibres of age to 
their usual stimuli, has generally been ascribed 
to repetition or habit, as those who live near a 
large clock, or a mill, or a water&U, soon cease 
to attend to the perpetual noise of it in the day, 
and sleep during the night undisturbed, llius 
all medicines, if repeat^ too frequently; gradu- 
ally lose their effect ; as wine and opium cease 
to intoxicate: some disagreeable tastes, as to- 
bacco, by frequent repetition cease to be disa- 
greeable; grieif and pain gradually diminish, 
and at length cease altogether; and hence life 
its^ becomes tolerable. 

This diminished power of contraction of the 
fibres of the muscles or organs of sense, which 
constitutes permanent debility or old age, may 
arise from a deficient secretion of sensorial 
power in the brain, as well as from the disobe- 
dience of the muscles and organs of sense to their 
usual stimuli ; but this less production of sen- 
sorial power must depend on the inactivity of 
the glands, which compose the brain, and are 
believed to separate it perpetually from the 
blood ; and is thence owing to a similar cause 
with the inaction of the fibres of the other parts 
of the system. 

It is finally easy to understand how the fibres 
may cease to act by the usual quantity of stimu- 
lus after having been previously exposed to a 
greater quantity of stimulus, or to one too long 
continued ; because the expenditure of sensoriid 
power has then been greater than its production ; 
but it is not easy to explain why the repetition 



of fibrous contractions, wbidi daring the meri- 
dian of life did not expend the aonarial power 
fiurter than it was produced ; or only in such a 
degree as was daily restored by rest and sleep, 
should at length in the advance of life expend 
too much of it; or otherwise, that less of it 
should be produced in the brain ; or reside in 
the nerves ; lastly that the fibres should become 
less excitable by the usual quantity of it. 

5. But these facts would' seem to show, that 
all parts of the system are not changed as we 
advance in life, as some have supposed ; as in 
that rase it might have preserved for ever its 
excitability; and it might then perhaps have 
been easier for nature to have continued her 
animtds and vegetables for ever in their mature 
state, than perpetually by a complicate appara- 
tus to have produced new ones, and sufier the 
old ones to perish. For a further account of 
stimulus and the consequent animal exertion, 
see Zoonomia, Vol. I. Sect. 12. 

II. MEANS OF FRKVEMTIMG OLD AGS. 

The means of preventing the approach of i^ 
must therefore consist in preventing the inexdt- 
ability of the fibres, or the diminution of tlw 
production of sensorial power. 

1. As animal motion cannot be perfmned 
without the fluid matter of heat, in whidi iD 
things are immersed, and without a sufilcieit 
quantity of moisture to prevent rigidity : no- 
thing seems so well adapted to both tiiese purposes 
as the use of the warm bath; and especially in 
those, who become thin or emaciated with age, 
and who have a hard and dry skin, with hani- 
ness of the coat of the arteries ; w^hich feels un- 
der the finger like a cord; the patient should sit 
in warm water for half an hour every day, or 
alternate days, or twice a week ; the heat should 
be about ninety-eight degrees on Fahrenheit's 
scale, or of such a warmth, as may be most 
agreeable to his sensation ; but on leaving iht 
bath he should always be kept so cool, whether 
he goes into bed, or continues up, as not sensi- 
bly to perspire. 

There is a popular prejudice, that the warm 
bath relaxes people, and that the cold bath 
braces them ; which are mechanical terms be- 
longing to drums and fiddle-strings, but not ap- 
plicable except metaphorically to animal bodies, 
and then commonly mean weakness and 
strength: during the continuance in the bath 
the patient does not lose weight, unless he goei 
in after a full meal, but generally weighs heav- 
ier as the absorption is greater than the perspi- 
ration ; but if he suffers himself to sweat on his 
leaving the bath, he will undoubtedly be weak- 
ened by the increased action of the system, and 
its exhaustion: the same occurs to those who 
are heated by exercise, or by wine, or spice, but 
not during their continuance in the warm bath : 
Whence we may conclude, that the warm bath 
is the most harmless of all those stimuli, which 
are greater than our natural habits have accus- 
tomed us to ; and that it particularly counter- 
acts the approach of old age in emaciated people 
with dry skins. 

It may be here observed in fhvour of bathing, 
that some fish are believed to continue to a great 
age, and continually to enlarge in size, as they 
advance in life ; and that long after their state 
of puberty. I have seen perch full of spawn, 
which were less than two inches long; and it is 
known, that they will grow to six or eight 
times that size; it is said, that the whaiei, 
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which have been caught of late years, are much 
less ia size than those, which were caught, 
when first the whale-fishery- was established ; 
as the large ones, which were supposed to have 
been some hundred years old, are believed to be 
already destroyed. 

All cold-blooded amphibious animals more 
slowly waste their sensorial power ; as they are 
accustomed to less stimulus from their respiring 
less oxygen ; and their movements in water are 
slower than those of aerial animals from the 
greater resistance of the element. There besides 
seems to be no obstacle to the growth of aquatic 
animals ; as by means of the air-bladder, they 
can make their specific gravity the same as that 
of the water in which they swim. And the 
moisture of the element seems well adapted to 
counteract the rigidity of their fibres ; and as 
their exertions in locomotion, and the pressure 
of some parts on others, are so much less than 
in the bodies of land animals. 

2. But as all excessive stimuli exhaust the 
sensorial power, and render the system less ex- 
citable for a time till the quantity of sensorial 
power is restored by sleep, or by the diminution 
or absence of stimulus; which is seen by the 
weakness of inebriates for a day at least after in- 
toxication. And as the frequent repetition of 
this great and unnatural stimulus of^fermented 
liquors produces a permanent debility, or disobe- 
dience of the system to the usual and natural 
kinds and quantities of stimulus, as occurs in 
those who have long been addicted to the ingur- 
gitation of fermented liquors. 

And as, secondly, the too great deficiency of 
the quantity of natural stimuli, as of food, and 
warmth, or of fresh air, produces also diseases ; 
as is often seen in the children of the poor in 
large towns, who become scrofulous from want 
of due nourishment, and from cold, damp, un- 
airy lodgings. 

The great and principal means to prevent the 
approach of old age and death, must consist in 
the due management of the ^quantity of every 
kind of stimulus, but particularly of that from 
objects external to the moving organ ; which 
may excite into action too great or too small a 
quantity of the sensorial power of irritation, 
which principally actuates the vital organs. 
Whence the use of much wine, or opium, or 
spice, or of much salt, by their unnatural stim- 
lUus induces consequent debility, and shortens 
life, on the one hand, by the exhaustion of sen- 
sorial power ; so on the other hand, the want of 
heat, food, and fresh air, induces debility from 
defect of stimulus, and a consequent accumula- 
tion of sensorial power, and a general debility of 
the system. Whence arise the pains of cold and 
hunger, and those which are called nervous; 
and which are the cause of hysteric, epileptic, 
and perhaps of asthmatic paroxysms, and of the 
cold fits ot fever. 

3. Though all excesses of increase and de- 
crease of stimulus should be avoided, yet a cer- 
tain variation of stimulus seems to prolong the 
excitability of the system ; as during any dimi- 
nution of the usual quantity of stimulus, an ac- 
cumulation of sensorial power is produced ; and 
In consequence the excitability, which was les- 
sened by the action of habitual stimulus, be- 
comes restored. Thus those, who are uniformly 
habituated to much artificial heat, as in warm 
parlours in the winter months, lose their iiTita- 
bility in some degree, and become feeble like hot- 
house plants ; but by frequently going for a time 
into the cold air, the sensorid power of ir- 
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ritability is accumulated and they 
stronger. 

Whence it may be deduced, that the variations 
of the cold and heat of this climate contribute to 
strengthen its inhabitants, who tare more active 
and vigorous, and live longer, than those of 
either much warmer or much colder latitudes. 

This accumulation of sensorial power from 
diminution of stimulus any one may observe, 
who in severe weather may sit by the fire-side 
till he is chill and uneasy with the sensation of 
cold ; but if he walks into the frosty air for a 
few minutes, an accumulation of sensorial power 
is produced by diminution of the stimulus of 
heat, and on his returning into the room wherd 
he was chill before, his whole skin will now 
glow with warmth. 

Hence it may be concluded, that the variations 
of the quantity of stimuli within certain limits 
contribute to our health ; and that those houses 
which ai*e kept too uniformly warm, are less 
wholesome than where the inhabitants are occa- 
sionally exposed to cold air in passing from one 
room to another. 

Nevertheless to those weak habits with pale 
skins and large pupils of the eyes, whose degree 
of irritability is less than health requires, as in 
scrofulous, nysterical, and some consumptive 
constitutions, a climate warmer than our own 
may be of service, as a greater stimulus of heat 
may be wanted to excite their less irritabili- 
ty. And also a more uniform quantity of heat 
may be serviceable to consumptive patients than 
is met with in this country, as the lungs cannot 
be clothed like the external skin, and are there- 
fore subject to i^eater extremes of heat and cold 
in passing in wmter from a warm room into the 
frosty air. 

4. It should nevertheless be observed, that 
there is one kind of stimulus, which though it 
be employed in quantity beyond its usual state, 
seems to increase the production of sensorial 
power beyond the expenditure of it (unless its 
excess is great indeed) and thence to give per- 
manent strength and energy to the system ; I 
mean that of volition. This appears not only 
from the temporary strength of angry or Insane 
people, but because insanity even cures some dis- 
eases of debility, as I have seen in dropsy, and 
in some fevers ; but it is also observable, that 
many who have exerted much voluntary effort 
during their whole lives, have continued active 
to great age. This however may be conceived 
to arise from these great exertions being per- 
formed principally by the organs of sense, that 
is by exciting and comparing ideas ; as in those 
who have invented sciences, or have governed 
nations, and which did not therefore exhaust the 
sensorial jpower of those organs which are neces- 
sary to life, but perhaps rather prevented them 
from, being sooner impaired, their sensorial 
power not having been so frequently exhausted 
by gi'eat activity, for very violent exei'cise of the 
body, long continued, forwards old age ; as is 
seen in post-horses that are cruelly treated, and 
in many of the poor, who with difficulty support 
their families by incessant labour. 

III. THEORY OF THE APPROACH OF AGE. 

The critical reader is perhaps by this time be- 
come so far interested in this subject as to excuse 
a more prolix elucidation of it. 

In early life the repetition of animal actions 
occasions them to be performed with greater fa- 
cility, whether those repetitions are produced by 
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volltioa, ■MMiHwi, or Irritttlan ; bccauM tlicy 
toon become associated together, Lf as much sen- 
•orial power is produced between every reitera- 
tion or action, as is expended by it. 

But if a stimulus be repeated at aniform ii^ 
teryals of time, the action, wither of our mus- 
cles or organs of sense, is performed with still 
greater facUity and energy ; because the senso- 
rial power of association mentioned above, is 
combmed with the sensorial power of irritation* 
and forms part of the diurnal chain of animal 
motions , that ih, in common language, the ao 
quired habit assists the power of the stimulus. 
See Zoonomia, VoL I. Sect. XXII. 2. and 
Sect. XII. a. a. 

On this circumstance depends the easy mo- 
tions of the fingers in performing mu^ic, and of 
the feet and arms in dancing and fencing, and of 
the hands in the use of toob in mechanic arts, 
as well as all the vital motions which animate 
and nourish organic bodies. 

On the contrary, many animal motions by 
perpetual repetition are performed with less 
energy ; as those who live near a waterfall, or a 
smith's forge, after a time, cease to hear them. 
And in those infectious diseases which are at- 
tended with fever, as the small^pox and measles, 
violent motions of the system are excited, which 
at length cease, and cannot again be produced by 
application of the same stimulating material ; aa 
when those are inoculated for the smaU-pox» 
who have l>efore undergone that malady. Hence 
the repetition, which occasions animal actions 
£uar a time to be performed with greater energy, 
occasions them at length to become feeble> or to 
cease entirely- 

To explam this difficult problem we must 
more minutely consider the catenations of ani- 
mal motions, as described in Zoonomia, Vol. I. 
Sect. XVII. The vital motions, as suppose of 
the heart and arterial system, commence from 
the irritation occasioned by the stimulus of the 
blood, and then have this irritation assisted by 
the power of association ; at the same time an 
agreeable sensation is produced by the due ac- 
tions of the fibres, .as in the secretions of the 
glands, which constitutes the pleasure of exist- 
ence ; this agreeable sensation is intennixed be- 
tween every link of this diurnal chain of ac- 
tions, and contributes to produce it by what is 
termed animal causation. But there is also a 
degrtse of the power of vtdition excited in conse- 
quence of this vital pleasure, which is also in<» 
termixed between the links of the chain of fib- 
rous actions; and thus also contributes to its 
uniform easy and perpetual production. 

The effects of surprise and novelty must now 
be considered by the patient reader, as they af* 
feet the catenations of action ; and, I hope, the 
curiosity of the subject will excuse the prolixity 
of this account of it. When any violent stimu- 
lus breaks the passing currejit or catenation of 
our ideas, surprise is produced, which is accom- 
panied with pain or pleasure, and consequent 
volition to examine the object of it, as explained 
in Zoonomia, Vol. I. Sect. XVIIl. 17, and 
which never affects us in sleep. In our waking 
hours whenever an idea of imagination occurs, 
which is incongruous to oui former experience, 
vve feel another kind of surprise, and instantly 
dissever the train of imagination by the power 
of ^ volition, and compajre the incongruous idea 
with our previous knowledge of natiire, and re- 
ject it by an act of reasoning, of which we are 
unconscious, termed in Zoonomia, " Intuitive 
Analogy," Vol. I. Sect. XVII. 7. 



The noTolty of aaj idM nay be QooaMeiMi • I 
affecting oa vnth anther kind of MErpriMa er h» 
congrouy, aa it dii&n from the nml tr«iK if 
I our ideas, and forma a now link in tbl* p«M> 
toal chain ; which, m it thua diflferv from m 
ordinary course of nature, we instantly *nrTr*% 
by the voluntary effnta of intaiUvo analqgji « 
by reasoning, which we attend to ; and con^mi 
it with the usual appearaneco of nature. » 

These ideas which affect us 'with aararia^ m 
incongruity, or novelty, afs attended iritli ptfah 
ful or pleasurable sensation; which ire mm< 
tioned before as intermixing with all rntnutii 
of animal actions, and oontnbuting to 8trea|;Aai 
their perpetual and energetic prodnctioo ; wA 
also exciting in some degm the power o€ vdl* 
tion, which also intermuea with um links of te 
chain of animfd actions, and Gontrihutea to pn> 
duce it. 

Now by frequent repetition the ■ozprise^ ia. 
congruity, or novelty, ceases; and, in oonss* 
quence, the pleasure or pain whi<di ^y^^'^'mnp^nifii 
It, and also the degree oi volition which Was sz-i 
cited by that sensation of pain or pleasme; sad 
thus the sensorial power of sensation and of ro- 
lition are subducted from the catenatioa of vital 
actions, and they are in consequence fcodaoed 
much weaker, and at length oease cntixely. 
Whence we learn why contagious matters in* 
duce their effects on the circmation but ooos 3 
and why, in process of time, the vital movs» 
ments are performed with lees energF* supd at 
length cease; whence the debilities m ag^ ai)4 
consequent death. 



NOTE VIIL— REPRODUCTION. 

JBut Reproduction with ethereal Jires 
New life rekindles, ere the Jlnt expires. 

Canto II. 1. IS. 

I. The reproduction or generation of living 
organized bodies, is the great criterion or char-* 
acteristic which distinguishes animation from 
mechanism. Fluids may circulate in hydraoliQ 
machines, or simply move in them, as mercury 
in the barometer or thermometer, but the powfr 
of producing an embryon which shall gradually 
acquire simuitude to its parent, distinguishes ar« 
tificial from natural organization. 

The reproduction or plants and animals a»« 
pears to be of two kinds, solitary and sexual ] 
the former occurs in the formation of the bud| 
of trees, and the bulbs of tulips ; which for ss* 
vend successions generate other buds, and othet 
bulbs, nearly similar to the parent, but constant* 
ly approaching to greater perfection, so as finally 
to produce sexual organs, or flowers, and oonsa- 
quent seeds. 

The same occurs in some inferior kinds of 
animals ; as the aphises in the spring and sum^ 
mer are viviparous for eight or nine generations, 
which successively produce living descendants 
without sexual intercourse, and are themselveoi 
I suppose, without sex ; at length in the autumn 
they propagate males and females, which copu- 
late and lay eggs, which lie dormant during the 
winter, and are hatched by the vernal sun; 
while the truffle, and perhaps mushrooms 
amongst vegetables, and the polypus and tssnia 
amongst insects, perpetually propagate them- 
selves bv solitary reproductiiM), and have not 
. yet acquired male and female organs. 
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Fhllosoplicirs hare thougbt these Tlyivaroas 
aphides, and the tenia, and volrox, to be fe^ 
males ; and hare supposed them to have been 
iinpr^nated long before their nativity within 
each other ; so the tnnia and volvox still conti- 
nue to produce their offspring without sexual 
intercourse. One extremity of the taenia is said 
by Linneus to grow old, whikt at the other end 
new ones are generated proceeding to infinity like 
the roots of grass. The vol vox globator is trans- 
parent, and carries within ItMlf children and 
grandchfldren to the fifth generation like the 
aphides ; so that the ttenia produces children and 
grandchildren longitudinally in a chain-like 
series, and the volvoicpyopapates an oflbpring in- 
cluded within itself to tne fifth generation. 
Syst. Nat. 

Many microscopic animals, and some larger 
ones, as the hydra or polypus, are propagated t>y 
splitting or dividing ; ana some still larger ani- 
xnals, as oysters, and perhaps eels, have not yet 
acquired sexual organs, but produce a paternal 
proffeny, which requires no mother to supply it 
with a nidus, or with nutriment and oxygena- 
tion ; and, therefore, very accurately resemble 
the production ot the buds of trees, and the wires 
of some herbaceous plants, as of knot-grass and 
of strawberries, and the bulbs of other plants, as 
of onions and potatoes ; which is further treated 
of in Phytolo^a, Sect. VII. 

The manner in which I suspect the solitary 
reproduction of the buds of trees to be effected, 
may also be applied to the solitary generation of 
the insects mentioned above, and pr(A)ably of 
man V others, perha|»s of all the microscopic ones. 
It should be previously observed, that many 
insects are hermaphrodite, possessinjg^ both male 
and female organs of reproduction, as shell- 
snails and dew- worms ; but that these are seen 
reciprocally to copulate with each other, and are 
believed not to be able to impregnate themselves ; 
which belongs, therefore, to sexual generation, 
and not to the solitary reproduction of which 1 
am now speaking. 

As in we chemical production of any new 
combination of matter, two kinds of particles 
appear to be necessary ; one of which must pos- 
sess the power of attraction, and the other the 
aptitude to be attracted, as a maenet and a piece 
of iron ; so in vegetable or animu combinations, 
whether for the purpose of nutrition or for re- 
production, there must exist also two kinds of 
org^anic matter ; one possessing the appetency to 
nnite, and the other tne propensity to be united. 
(See Zoonomia, octavo edition. Sect. XXXIX. 
8.) Hence in the generation of the buds of trees, 
tiidre are probably two kinds of glands, which 
acquire from the vegetable blood, and deposite 
beneath the cuticle of the tree two kinds or for- 
mative organic matter, which unite and form 
parts of the new vegetable embrvon ; which again 
uniting with other such orgamzations form the 
caudex, or the plumula, or the radicle, of a new 
regetable bud» 

A similar mode of reproduction by the secre- 
Uon of two kinds of organic particles from the 
blood, and by depositing them either internally 
as in the vernal and summer aphis or volvox, or 
externally as in the polypus and taenia, probably 
obtains in those animals ; which are thence pro- 
pagated by the father only, not requiring a cra- 
dle, or nutriment, or oxygenation from a 
mother ; and that the five generations, said to be 
seen in the transparent volvox globator within 
Itth other, are perhaps the successive progeny 

«be delivered at different periods of time mim 



the fiither, and errftnMiiily suiypoiMd to bs 
mothers Impregnated befttre their nativity. 

II. Sexual, as well as solitary, ng>rodaetion, 
appears to be effected by two kinds of glands ; 
one of which collects or secretes from the blood 
formative organic particles with appetencies to 
unite, and the other formative onriuuo particles 
with propensities to be united. These probaUy 
undei^o some change by a kind of digestion in 
their respective glands ; but could not otherwise 
unite previously in the mass of blood frsm its 
perpetual motion. 

The first mode of sexual reprodttctlevi teems 
to have been by the formation of males into kef^ 
maphrodites ; that is, when the numerous fi»r- 
matiye glands, which existed in the cauAex of 
the bud of a tree, or on the surface of a polypusj 
became so united as to form but two glands $ 
which might then be called male and female or- 
gans. But they still collect and secrete their 
adapted particles from the same mass of blood as 
in snails and dew- worms, but do not seem to be 
so placed as to produce an embryon by the mix- 
ture of their secreted fluids, but to require the 
mutual assistance of two hermaphrodites for 
that purpose. 

fVom this vifcW of the sul^ect, it would appear 
that vegetables and animals were at first propa- 

gEited by solitary generation, and afterwards by 
ermaphrodite sexual generation ; because most 
vegetables possess at this day both male and fe- 
male organs in the same flower, which Linneus 
has thence well called hei*maphrodite flowers ; 
and that this hermaphrodite mode of reproduc- 
tion still exists in many Insects, as in snails and 
worms ; and, finally, because all the male quad- 
rupeds, as well as men, possess at this day some 
remains of the female apparatus, as the breasts 
with nipples, which still at their nativity are 
said to be replete with a kind of milk, and the 
nipples swell on titillation. 

Afterwards the sexes seem to have been fbrm- 
ed in vegetables as in flowers, in addition to the 
power of solitary reproduction by buds. So in 
animals the aphis is propagated both by solitary 
reproduction as in spring, or by sescual genera- 
tion as in autumn ; then the vegetable sexes be- 
gan to exist in separate plants, as in the classes 
moncgcia and dlcecia, or ooth of them in the same 

{>lant also, as in the class polygamia; but the 
arger and more perfect animals are now propa- 
gated by sexual reproduction only, which seems 
to have been the chef-d'oeuvre, or capital work 
of nature ; as appears by the wonderful trans- 
formations of lear-eating caterpillars into honey- 
eating moths Mid buttei'flies, apparently fbr the 
sole purpose of the formation oi' sexwu organs, 
as in the silk- worm, which takes no food after 
its transformation, but propagates its species and 
die^ 

lU, titCA'PltVLA.'ilOJf. 

The microscopic productions of spontaneous 
vitality; and the neict most inferior kinds of 
vegetables and animals, propagate by solitary 
generation only; as the buds and bulbs raised 
immediately from seeds, the lycoperdon tuber, 
with probably many other fungi, and the poly- 
pus, volvox, and taenia. Those of the next order 
propagate both by solitary and sexual reproduc- 
tion, as those buds and bulbs which produce 
flowers as well as other buds or bulbs ; and the 
aphis, and probably many other insects. Whence 
it appears, that many of those v^etables and 
animals, which are produced by soUtary gener- 
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Mtlon, gradually become more perfect, 
leiirth produce a sexual progeny. 

A third order of organic nature consists of 
hermaphrodite vegetables and animals, as in 
those nowers which have anthers and stigmas 
in the same corol; and in many insects, as 
leeches, snails, and worms ; and perhaps all 
those reptiles which have no bones, according 
to the observation of M. Poupart, who thinks, 
that the number of hermaphrodite animals ex- 
ceeds that of those which are divided into sexes ; 
M6m. de TAcad. des Sciences. These her- 
maphrodite insects I susp«ict to be incapable of 
imprecating themselves for reasons mentioned 
in Zoonomia, Sect. XXXIX. 6. 2. 

And, lastly, the most perfect ocders of ani- 
mals are propagated by sexual intercourse only; 
which, however, does not extend to vegetables, 
as all those raised from seed produce some gen- 
erations of buds or bulbs, previous to their pro- 
ducing flowers, as occurs not only in trees, but 
also in the annual plants. Thus three or four 
joints of wheat erow upon each other, before 
that which produces a flower ; which joints are 
all separate plants growing over each other, like 
the buds oi tiees, previous to the uttermost; 
though this happens in a few months in annual 
plants, which requires as many years in the 
successive buds of trees; as is further explained 
in I^ytologia, Sect. IX. 3, 1. 

IV. CONCLUSXOK. 

Where climate is favourable, and salubrious 
food plentiful, there is reason to believe, that 
the races of animals perpetually improve by re- 
production. The smallest microscopic animals 
becomes larger ones in a short time, probably 
by successive reproductions, as is so distinctly 
seen in the buds of seedling apple-trees, and in 
the bulbs of tulips raised from seed ; both which 
die annually, and leave behind tibem one or 
manv, which are more perfect than themselves, 
till they produce a sexual progeny, or flowers. 
To which may be added, the rapid improvement 
of our domesticated dc^, horses, rabbits, pi- 
geons, which improve in size, or in swiftness, or 
in the sagacity of the sense of smell, or in col- 
our, or other properties, by sexual reproduc- 
tion. 

llie great Linneus having perceived the 
changes produced in the vegetable world by sex- 
ual reproduction, has supposed that not more 
than about sixty plants were at first created, 
and that all the others have been formed by 
their solitary or sexual reproductions; and adds, 
Suadent hnc Creatoris leges a simplicibus ad 
composita.— Gen. Plant, prefkce to the natural 
orders, and Amenit. Acad. VI. 279. This 
mode of reasoning may be extended to the most 
simple productions of spontaneous vitality. 

There is one curious circumstance of animal 
life analogous in some d^ree to this wonderful 
power of reproduction ; which is seen in the 
propagation of «ome contagions diseases. Thus 
one grain of variolous matter, inserted by inocu- 
lation, shsJl in about seven days stimulate the 
system into unnatural action ; which in about 
seven days more produces ten thousand times 
the quantity of a similar material thrown out 
on tne skin in pustules ! 

The mystery of reproduction, which alone 
distinguishes organic life from mechanic or 
chemic action, is yet wrapt in darkness. Dur- 
ing the decomposition of organic bodies, where 
there exists a due degree of warmth with moi»> 



ture, new microscoi^c animah of the most mi- 
nute kind are produced ; and these possess the 
wonderful power of reproduction, or of produc- 
ing animals similar to themselves in their gen- 
eral structure, but with frequent additional im- 
provements ; which the preceding parent might 
m some measure have acquired by nis habits of 
life or accidental situation. 

But it may appear too bold in the present 
state of our knowledge on this subject, to sup- 
pose that all vegetables and animals now exist- 
ing were originally derived from the smallest 
microscopic ones, formed by spontaneous vital- 
ity? and that the^ have by innumerable repro- 
ductions, during innumerable centuries of timi^ 
eradualhr acquired the size, strength, and excel- 
fence of form and faculti^ wluch they now 
possess? and that such amazing poivers were 
originally impressed on matter and spirit by the 
great Parent of Parents ! Cause of Causes ! Ens 
Entium! 



NOTE IX.— STORGE. 

j^nd Heaven-horn Storge weaves the social chain. 

Canto II. L 98. 

The Greek word Storgd is used for the affBc> 
tion of parents to children ; which was also vis- 
ibly represented by the Stork or Pelican feeding 
her young with blood taken from her own 
wounded bosom. A number of Pelicans fmna 
a semicircle in shallow parts of the sea near the 
coast, standing on their long legs ; and thus in- 
cluding a shoal of small fish, they gradually ap- 
proach the shore ; and seizing the fish as they 
advance, receive them into a pouch under their 
throats ; and bringing them to land regurgitate 
them for the use of their young, or for their 
future support.— Adanson, Voyage to Senegal 
In this country the parent Pigeons both miJe 
and female swallow the grain or other seeds, 
which they collect for their voung, and bring it 
up mixed with a kind of milk from their stom- 
achs, with their bills inserted into the mouths 
of the young doves.— J. Hunter's works. 

The affection of the parent to the young in 
experienced mothers may be in part owing to 
their having been relieved by tnem from the 
burden of their milk ; but it is difficult to un- 
derstand, how this affection commences in those 
mothers of the bestial world, who have not ex- 
perienced this relief from the sucking of their 
offspring ; and still more so to understand how 
female birds were at first induced to incubate 
their eggs for many weeks ; and lastly how cat- 
erpillars, as of the silk-worm, are induced to 
cover themselves with a well-woven house of 
silk before their transformation. 

These, as well as many other animal facts, 
which are difficult to account for, have been re- 
ferred to an inexplicable instinct ; which is sup- 
posed to preclude any further inviestigation : 
but as animals seem to have undergone great 
changes, as well as the inanimate parta of the 
earth, and are probably still in a state of gradual 
improvement; it is not unreasonable to con- 
clude, that some of these actions both of large 
animals and of insects, may have been acquired 
in a state preceding their present one ; and have 
been derived from the parents to their ofi^pring 
by imitation, or other kind of tradition ; thus 
the eggs of the crocodile are at this day hatched 
by the warmth of the sun in Egypt; and tbi 
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egffs of Innumerable insects, and the spawn of 
fish, and of frogs, in this elimate are hatched by 
the vernal warmth : this might be the case of 
birds in warm climates, in their early state of 
existence; and experience might have taught 
them t» Ineubate their eggs, as thev became 
more perfect animals, or removed tnemselves 
into colder climates : thus the ostrich is said to 
sit. upon its eggs only in the night In warm si- 
tuations, and. both day and night in colder 
ooe^* 

This love of the mother in quadrupeds to the 
o£bnring, whom she licks and cleans, is so allied 
to tne pleasure of the taste or palate, that nature 
seems to have had a great escape in the parent 
quadruped not devouring her oinpring. Bitches, 
and cats, and sows, eat the placenta ; and if a dead 
pfl^pring occurs, I am told, that also is some- 
times eaten, and yet the living offspring is 
spared; and by that nice distinction the pro- 
genies of those animals are saved from destruc- 
tion! 

" Certior factus sum a viro rebus antiquissi- 
mis docto, quod Ic^tur in Berosi operibus ho- 
mines ante diluvium muliemm puerperarum 
placentam edidisse, quasi cibum delicatum in 
epulis luxuriosis ; et quod hoc ne&ndissimo cri- 
mine movebatur Deus diluvio submergere terra- 
rum incolas." Anon. 

It may be finally concluded, that this affec- 
tion from the parent to the prc^ny existed be- 
fore animals were divided into sexes, and pro- 
duced the beginning of sympathetic society, the 
source of which may perhaps be thus well ac- 
counted for; whenever the glandulai* system is 
stimulated^to greater natural action within cer- 
tain limits, an addition of pleasure is produced 
along with the increased secretion ; this pleasure 
arising fr(»n the activity of the system is sup- 
posed to constitute the happiness of existence. In 
contradistinction to the ennui or tsedium viti» ; 
as shown in Zoonomia, Sect. XXXIII. 1. 

Hence the secretion of nutritious juices occa- 
sioned by the stimulus of an embryon or ^ in 
the womb gives pleasure to the parent for a 
length of time ; whence by association a similar 
pleasure may be occasioned to the parent by see- 
ing and touching the egg or fetus i^'ter its birth ; 
and in lactescent animals an additional pleasure 
is produced by the new secretion of milk, as 
well as by its emission into the suckling lips of 
the infant. This appears to be one of the great 
secrets of Nature, one of those fine, almost invi- 
sible cords, which have bound one animal to 
another. 

The females of lactiferous animals have thus a 
passion or inlet of pleasure in their systems more 
than the mides, from their power of giving suck 
to their offispring ; the want of the object of this 
passion, either owing to the death of the pro- 
geny, or to the unnatural fashion of their situa- 
tion in life, not only deprives them of this inno- 
cent and virtuous source of pleasure ; but has 
occasioned diseases, which have been Iktal to 
many of them. 



NOTE X.— EVE FROM ADAM'S RIR 

Farm*d a new seof, the mother of mankind. 

Canvo II. 1. 140. 

Thb Mosaic history of I^adise and of Adam 
and Eve has been thought by some to be a sacred 
*Uegory., designed to teach obedienco to divine 



eoomiaRds, and to account for the origin of evil, 
like Jotham's fable of the trees ; Juices ix. 8. 
or Nathan*s fable of the poor num and his lamb ; 
2 Sam. xii. 1. or like the parables in the New 
Testament ; as otherwise knowledge could not 
be said to grow upon one tree, and life upon an- 
other, or a serpent to converse ; and lastly that 
this account originated with the magi or philo- 
sophers of Egypt, with whom Moses was edu- 
cated, and that this part of the history, wher* 
Eve is said to have been made from a rib of 
Adam might have heea an hieroglyphic design 
of the Egyptian philosophers, showing their 
opinion that Mankind was originally of botk 
sexes united, and was afterwards divided into 
males and females : an opinion in later time* 
held by Plato, and I believe by Aristotle, ami 
which must have arisen firom profound Inm 
quiries into the original state of animal exist- 
ence. 



NOTE XL— HEREDITARY DIS- 
EASES. 

The feeble inrtks ac^ved cUseases chase, 
TiU Deaili exdnguis/t t/ie degenerate race. 

Canto II. 1. 166. 

As all the families both of plants and animals 
appear in k state of perpetual improvement or 
degeneracy, it l>ecomes a subject of importance 
to detect tne causes of these mutations. 

The insects, which are not jMwpagated by sex- 
ual intercourse, are so few or so small, that no 
observations have been made on their diseases ; 
but hereditary diseases are believed more to af- 
fect the offspring of solitary than of sexual gene» 
ration in respect to y^etables; as those fruit 
trees, which have for more than a century been 
propagated only by ingrafting, and not from 
seeds, have been observed by Mr. Knight to be 
at this time so liable toi canker, as not to be 
worth cultivation. From the same cause I sus- 
pect the degeneracy of sonxe potatoes and of 
some strawlien'ies to have arisen; where the 
curled leaf has appeared in the former, and bar- 
ren flowers in the latter. 

This may arise from the progeny by solitary 
reproduction so much more exactly resembling 
the parent, aa is well seen in grafted ti'ees com- 
pared with seedling ones ; the fruit of the for- 
mer always resembling that of the parent tree, 
but not so of the latter. The grafted ssioii also 
accords with the branch of the. tree from whence 
it was taken, in the time of its bearing fruit ; 
for if a scion be taken from a bearing branch of 
a pear or apple tree, I believe, it will produce 
fruit even the next year, or that succeeding; 
that is, in the same time that it would have pro- 
duced fruit, if it had continited growing on the 
parent tree ; but if the parent pear or apple tree 
has been cut down or headed, and scions are 
then tidcen from the young shoots of the stem, 
and ingrafted ; I believe tlioee gnhed trees wiU 
continue to grow for ten or twelve years, before 
they bear friut, almost as long as seedling treee* 
that is, they will require as much time, as those 
new shoots from the lopped trunk would r^ 
quire, before they produee fruit. It should 
thence be inquired, when grafted fruit trees are 
purchased, whether the scions were taken from 
bearing branches, or from the young ^oots of a 
lopped trunk ; as the latter, I believe, are gene- 
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rally sold, as they appear itrooger plants. This 
ffnsater similitude of the progeny to the parent 
n s^itary reproduction must oeruinljr make 
them more liable to hereditary diseases, if such 
hare been acquired by the parent from un- 
friendly climate or bad nourishment, or acci- 
dental injury. 

In respect to the sexual progeny of vegetables 
it has long been thought, that a change of seed 
or of situation is in process of time necessary to 
prevent their degeneracy ; but it is now believed, 
that it is only changing for seed of a superior 
quality, that will better the product. At the 
■ame time it may be probably useful occasionally 
to intermix seeds from dinerent situations to • 
gether ; as the anther-dust is liable to pass from 
one plant to another in its vicinity; and by 
these means the new seeds or plants may be 
amended, like the marriages of animals into dif- 
ferent families. 

As the sexual prc^eny of vegetables are thus 
less liable to hereditary diseases than the solitary 
progenies ; so it is reasonable to conclude, that 
the sexual prc^enies of animals may be less lia- 
ble to hereditary diseases, if the marriages are 
into different families, than if into the same fa- 
mily ; this ha? long been supposed to be true, by 
those who breed animals for sale ; since if the 
male and female be of different temperaments, 
as these are extremes of the animal system, 
they may counteract each other ; and certainly 
where both parents are of families, which are 
afflicted with the same hereditary disease, it is 
more likely to descend to their posterity. 

The hereditary diseases of this country have 
many of them been the consequence of drinking 
much fermented or suiritous liquor ; as the gout 
always, most kinds or drojpsy, aud^ I believe, epi- 
leosy, and insanity. But another material, 
which is liable to produce diseases in its immo- 
derate use, I believe to be common salt ; the sea- 
scurvy is evidently caused by it in long voy- 
apres ; and I suspect the scrofiua, and consump- 
tion, to arise in the young progeny from the de- 
bility of the lympbiatic and venous absorption 
produced in the parent by this innutritions fos- 
aile stimulus. The petechiie and vibices in Uie 
sea-scurvy and occasional haemorrhages evince 
the defect of venous absorption ; the occasional 
haemoptoe at the commencement of pulmonary 
consumption, seems also to arise from defect of 
venous absorption; and the scrofula, which 
arises from the inactivity of the lymphatic ab- 
sorbent system, frequently exists along with 
pulmonary as well as with mesenteric consump- 
tion. A tendency to these diseases is certainly 
hereditary, though perhaps not the diseases 
themselves ; thus a less quantity of ale, cyder, 
wine, or spirit, will induce the .gout and dropsy 
in those constitutions, whose parents have been 
intemperate in the use of those liquors; as I 
have more than once had occasion to observe. 

Finally the art to improve the sexual progeny 
of either vegetables or animals must consist in 
choosing the most perfect of both sexes, that is 
the most beautiful in respect to the body, and the 
most ingenious in respect to the mind ; but where 
one sex is given, whether male or female, to' im- 
prove a progeny from that person may consist 
m choosing a partner of a contrary tempera- 
ment* 

As many families become gradually extinct 
by hjereditary diseases, as by scrofula, consump- 
tion, epilepsy, mania, it is often hazardous to 
m«firy An heiress, as she is not unfrequently the 
last jpff a diseased fhmily. 
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NOTE XII.— CHRMICAL THEORY OV 
ELECTRICITY AMD MAGNETISM. 



Then mark Mow two deUric streamu eon^rire 
To firm the remuut and vUrtoutfire, 

Caxto III. L 81. 

I. or ATTajLCTioir and axruLsioir. 

The motions, which accomplish the combi- 
nations and decompositions of bodies, depend on 
the peculiar attractions* and repulsions of the 
particles of those bodies, or of the sides and an- 
gles of them ; while the motions of the sun and 
planets, of the air and ocean, and of all bodies 
approaching to a general centre or retreating firom 
it, depend on the general attraction or reptilaioa 
of those masses ofmatter. The peculiar attrac- 
tions above mentioned are tenned chemical 
affinities, and the general attraction Is termed 
gravitation ; but the peculiar repulsiona of the 
particles of bodies, or the general repulsion of 
the masses o\' matter, have obtained no apedfie 
names, nor have been sufficiently considered; 
though they appear to be as powerful agents as 
the attractions. 

The motions of ethereal fluids, as of magne- 
tism and electricity, are yet imperfectly under- 
stood, and seem to depend both on chemical 
affinity, and on gravitation ; and also on the pe- 
culiar repulsions of the particles of bodies, and 
on the general repulsion of ^e masses of matter. 

In what manner attraction and repulsi<m are 
produced has not yet been attempted to be ex- 
plained by modern philosophen ; but as.nothliy 
can act, where it does not exist, fj\ distant at- 
traction of the particles of bodies, as well as ge- 
neral gravitation, must be ascribed to some still 
finer ethereal fluid ; which fills up all space be- 
tween the suns and their, planets, as weU as the 
interatices of coherent matter. Repulsion in 
the same manner must consist of some finer 
ethereal fluid ; which at fint projected the plan- 
ets from the sun, and I suppose prevents their 
return to it ; and which occasionally volatilizes 
or decomposes solid bodies into fluid or aerial 
ones, and perhaps into ethereal ones. 

May not the ethereal matter which consti- 
tutes repulsion, be the same as the noatter of 
heat in its diffused state ; which in its quiescent 
state is combined with various bodies, as ap- 
peara from many chemical explosions, in which 
so much heat is. set at liberty ? The ethereal 
matter, which constitutes attraction, we are less 
acquainted with ; but it may also exist combined 
with bodies, as well as in its diffused state; 
since the specific gravities o^ some metallic mix- 
tures are said not to accord with what ought to 
result from the combination of their specific 
gravities, which existed before their mixture ; 
but theiv absolute gravities have not been at- 
tended to sufficienuy; as these have always 
been supposed to depend on their quantity of 
matter, and situation in respect to the centre of 
the earth. 

The ethereal fluids, which constitute peculiar 
repulsions and attractions, appear to gravitate 
round the particles of bodies mixed together ; as 
those, which constitute the general repulsion or 
attraction, appear to gravitate round the great- 
er masses of matter mixed together ; but that 
which constitutes attraction seems to exist in a 
denser state next to the particles or masses of 
matter ; and that which constitutes repulsion to 
exist more powerfully in a sphere forthor from 
them ; whence many bodies attract at ona " 
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tance, and repel at another. This may be ob- 
served by approaching to each other two electric 
atmospheres round insulated corlc- balls; or by 
pressing globules of mercury, which roll on the 
snribce, till they unite with it ; or by pressing 
the drops of water, which stand on a cabbage 
leaf, till they unite with it, and hence lif ht is 
reflected from the surface of a mirror without 
touching it. 

Thus the pecuUar attractions and repulsions 
of the particles of bodies, and the general ones 
of the masses of matter, perpetually oppose and 
counteract each other ; whence if the power of 
attraction should cease to act, all matter would 
be dissipated by the power of repulsion into 
boundless space ; and if heat, or the power of 
repulsion, should cease to act, the whole world 
would become one solid mass, condensed into a 
point. 

U. FRELIMINART FROPOSXTXOKS. 

The following propositions concerning Elec- 
tricity and Galvanism will either be proved by 
direct experiments, or will be rendered probable 
by their tending to «cplain or connect tne vari- 
ety of electric facts, to which they will be ap- 
plied. 

1. There are two kinds of electric ether, which 
exist either separately or in combination, lliat 
which is accumulated on the surface of smooth 
gla^ when it is rubl>ed with a cushion, is here 
termed vitreous ethei*; and that which is ac- 
cumulated on the surface of resin or sealing- 
wax, when it is rubbed with a cushion, is here 
termed resinous ether; and a combination of 
them, as in their usual state, may be termed 
neutral electric ethers. 

2. Atmospheres of vitreous or of resinous or 
of neutral electricity surround all separate 
bodies, are attracted by them, and permeate those, 
which are called conductors, as metallic and 
aqueous and carbonic ones; but will not perme- 
ate those, which are termed nonconductors, as 
air, glass, silk, resin, sulphur. 

. S. The particles of vitreous electric ether 
strongly repel each other as they surround other 
bodies ; but strongly attract the particles of res- 
inous electric ether : in similar manner the par- 
ticles of the resinous ether powerfully repel each 
other, and as powerfully attract those of the 
vitreous ether. Hence in their separate state 
they appear to occupy much greater space, as 
they gi*avitate round insulated bodies, and are 
theu only cognizable by our senses or experi- 
ments. They rush violently together through 
conducting substances, and theu probably pos- 
sess much less space in this their combined state. 
They thfts resemble oxygen gas and nitrous gas; 
which rush violently together when in contact ; 
and occupy less space when united, than either 
of them possessed separately before their union. 
When the two electric ethers thus imite, a 
chemical explosion occurs, like an ignited train 
of gunpowder ; as they ^ive out light and heat ; 
and rend or fuse the bodies they occupy ; which 
cannot be accounted for on the mechanical the- 
ory of Dr. Franklin. 

4. Glass holds within it in combination much 
resinous electric ether, which constitutes a part 
of it, and which more forcibly attracts vitreous 
electric ether from surrounding bodies, which 
stands on it mixed with a less proportion of res- 
inous ether like an atmosphere, but cannot 
unite with the resinous ether, which is combin- 
ed with the gUus; and resin, on the contrary, 



holds within it fn combination much vitreous 
electric ether, which constitutes a part of it, 
and which more forcibly attracts resinous elec- 
tric ether from surrounding bodies, whidi stands 
on it mixed with a less proportion of vitreous 
ether like an atmosphere, but cannot unite with 
the vitreous ether, which is combined with tibe 
resin. 

As in the production of vitrification, those 
materials are necessary which contain much 
oxygen, as minium, and manganese; there is 
probably much oxygen combined with glass, 
which may thence be esteemed a solid acid, as 
water may be esteemed a fluid one. It is hence 
not improbable, that one kind of electric ether 
may also be combined with it, as it seems to af- 
fect the oxygen of water in the Galvanic experi- 
ments. 1 he combination of the other kind of 
electric ether with wax or sulphur, is counte- 
nanced from those bodies, when heated or melt- 
ed, being said to part with much dectricitv as 
they cool, and as it appears to affect the hydro- 
gen in the decomposition of water by Galvanism. 

5. Hence the nonconductors of electricity are 
of two kinds ; such as are combined with vitre- 
ous ether, as resin, and sulphur ; and such as 
are combined with resinous ether, as glass, air, 
silk. But both these kinds of nonconductors 
are impervious to either of the electric ethers ; 
as those ethers being already combined with 
other bodies, will not unite with each other, or 
be removed from their situations by each other- 
Whereas the perfect conducting bodies, as 
metals, water, charcoal, though surrounded with 
electric atmospheres, as they have neither of the 
electric, ethers combined with them, suffer them 
to permeate and pass through them, whether 
sepai'ately or in their neutral state of reciprocal 
combination. 

But it is probable, that imperfect conductors 
may possess more or less of either the vitreous 
or resinous ether combined with them, since 
their natural atmospheres are dissimilar as men- 
tioned below; and that this makes them more 
or less imperfect conductors. 

^. Those bodies which are perfect conductors, 
have probably neutral electric atmospheres ffra- 
vitating round them consisting of an equal or 
saturated mixture of the two electric ethers, 
whereas the atmospheres round the nonconduct- 
ing bodies probably consist of an unequal mix- 
ture of the electric ethers, as more of the vitre- 
ous one round glass, and more of the resinous 
one round resin ; and, it is probable, that these 
mixed atmospheres, which suiTound imperfect 
conducting bodies, consist also of different pro- 
portions of the vitreous and resinous ethers, ac- 
cording to their being more or less perfect, con- 
ducto]*s. These minute d^^rees of the difference 
of these electric atmospheres are evinced by Mr. 
Bennet's Doubler of Electricity, as shown . in 
his work, and are termed by him Adhesive 
Electric Atmospheres, to distinguish them from 
those accumulated by art ; thus the natural ad- 
hesive electricity of silver is more of the vitreous 
kind compared with that of zinc, which consists 
of a greater proportion of the resinous ; that is, 
in his language, silver is positive and zinc nega- 
tive. This exjperiment I have successfully re- 
peated with Mr. Bennet's Doubler along with 
Mr. Swanwick, 

7. Great accumulation or condensation of the 
separate electric ethers attract each other so 
strongly, that they will break a passage through 
nonconducting bodies, as through a plate of 
glass, or of air, and will rend bodies wb|ch are 
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1«M perfect coadiietori, aod give out light and 
beat like the cxploeion of a train of can- 
powder s whence, when a strong electric ehock 
M paa e e d through a quire of paper, a bur, or 
elevation of the 8heeta» is seen on both sides 
of it occasioned by tiie explosion. Whence trees 
and stone walls are burst by lightning, and wires 
are fused, and inflammable IxMlies burnt, by the 
heat given out along with the flash of light, 
which cannot be ea^lauied by the mechanic 
theory; 

8. When artificial or natural accumulations 
of these sesparate ethers are very minute in quan- 
tity «r intensity, they pass slowly and with dif- 
ficulty ftom one body to another, and require 
the best eoodoctors for this purpose \ whence 
many of the phnnomena of the torpedo or gym- 
Aotns, and <» Galvanism. Thus after having 
disdiarged a coated jar, if the communicating 
wire has been quickly withdrawn, a second 
small shock may be taken after the principal 
discharge, and thus repeatedly two or three 
times. 

Hence the charge of the Galvanic pile being 
▼ery minute in quantity or intensi^, will not 
readilv pass through the dry cuticle of the hands, 
though It so easily passes through animal flesh 
•r nerves, as this combination of charcoal with 
water eeems to constitute the most perfect con- 
ductor yet known. 

9. A 4 light Is reflected from the surface of a 
mirror before it actually touches it, and as drops 
of water are repelled from cabbage leaves witn- 
out touching them, and as oil lies on water with- 
out touching it, and also as a fine needle may be 
made to lie on water without touching it, as 
shown by Mr. Melville in the Literary Essays 
of Edinbmigh; there is reason to believe, that 
the vitreous and resinous electric ethers are re- 
pelled by, or will not pass through the surfsu^s 
of glass or resin, to which they are applied. But 
though neither of these electric ethers passes 
through the surfaces of glass or resin, yet their 
attractive or repulsive powers pass through them ; 
as the attractive or repulsive power of the mag- 
net to iron passes through the atmoqihere, and 
all other bodies which exist between them. So 
an insulated cork-ball, when electrised either 
with Titreous or resinous ether, repels another 
insulated cork-ball electrised with the same kind 
of ether, through half an inch of common air, 
tho^eh these electric atmospheres do not unite. 

Whence it maybe concluded, that the general 
attractive and repulsive ethers accompany the 
clectaric ethers as well as they accompany all 
other bodies ; and that the electric ethers do not 
tiiemselves attract or repel through glass or 
resin, as they cannot pass throneh them, but 
itrengly attract each other when ihey come into 
contact, rush together, and produce an explosion 
of the suddMi liberation of heat and light. 

m. zrncf or metallic roiwTs. 

I. When a pointed wire is presented by a per- 
M»n standing on the ground to an insulated con- 
ductor, on which either vitreous or resinous 
electricity is accumulated, the accumulated elec- 
tricity will pass off at a much greater distance 
tiian if a metallic knob be fixed on the wire and 
presented in its stead. 

8. The same occurs if the metallic point he 
fixed on the electrised conductor, and the finger 
of a perMn standing on the ground be presented 
to it, the accumulated electricity will pass off at 
a mudi greater distance, and indeed will soon 



discharge itself by commnnicating the Tcnmu- 
lated electricity to the atmomhere. 

S If a metallic point be nxed on tlia prhne 
conductor, and the flame of a candle ha proMnted 
to it, on electrising the conductor dther with 
vitreous or resinous ether, the flame of the can* 
die is blown from the point, which must he ow- 
iii^ to the electric fiuld^ in its passage firmn the 
point carrying along with it a stream of atmo- 
spheric fdr. 

The manner in which the aecumoleted elec- 
tricity so readily passes off by a metallic point 
may be thus understood ; when a metallie poiat 
stands erect from an electrised metallic ptans^ 
the accumulated electridty which existo en the 
extremity of the point, is attracted kaa dianlhaft 
on the other parts of the electrised aurlhoe. Fer 
the particle or electric matter immediately over 
the point is attracted by that point only, whereas 
the particles of electric matter over every other 
part of the electrised plane, is not only attracted 
by the parts of the plane immediately under 
them, but also laterally by the circunnaofent 
parts of it; whence the accumulated efeetrie 
fluid is pushed off at this point by that over the 
other parts being more strongly attracted to the 
plane. 

Thus if alight insulated horizontal fly heooD-' 
structed of wire with points fixed as talents to 
the circle, it will revolve the way omxtrary to the 
direction of the points as long as it eootinucs to 
be electrised. l<or the same reason as whce a 
circle of cork, with a point of the cork standing 
from it like a tangent, is smeared with oil^ ana 
thrown upon a lake, it will continue to revolve 
backwards in respect to the direction of the point 
till all the oil is dispersed upon the lake, as firrt 
observed by Dr. Franklin, for the oil bebig aU 
tracted to sdl the other parts of the ooik-cirde 
more than towards the pointed tangent, thit 
part over the point is pushed ^ and iiffusei it- 
self on the water, over which it nassea without 
touching, and consequently without friction; 
and thus the cork revolves in the contrary di- 
rection. 

As the flame of a candle is blown from a point 
fixed on an electrised conductor, whether vitre- 
ous or resinous electricity is accumulated on it, 
it shows that in both cases electricity passes frofn 
the point, which is a forcible argument against 
the mechanical theory of positive and n^pativs 
electricity; because then the flame shovud be 
blown towards die point in one case, and finem 
it in the other. 

So the electric fly, as it turns horizontally, 
recedes from the direction of the points of the 
tangents, whether it be electrised with Wtreous 
or resinous electricity ; whereas if it was sop- 
posed to receive electridty, when electrised by 
resin, and to part with it when dectriaed by 
glass, it ought to reyolve difflerent ways ; which 
also forcibly opposes the theory of positive and 
negative electricity. 

As an electrised point with either kind of 
elet^rlcity causes a stream of air to pass iWmi H 
in the direction of the point, it seems to affect 
the air much* in the same manner as the fluid 
matter of beat affects it ; that Is, it will not 
readily pass through it, but will adhere to the 
particles of air, and is thus carried away with 
them. 

From this it will also appear, that points do 

' not attract electricity, properly speaking, but 

suffer it to depart from them ; as it is there less 

attracted to the body which it sunraondSj than 

by any other part of the surface. 
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Aad 8S a point presented to an electrised con- 
ductor facilitotes tlie discharge of it, and Mows 
the flame of a candle towiu^ tlie conductor, 
wfaetlier vitreous or resinous electricity be accu-* 
mulaied upon it ; it follows, that in hoth cMes 
some electric matter passes fi-om the point to the 
conductor, and that hence <^ere are two electric 
cfthers ; and that tiiey combine or explode when 
they meet tt^ether, and give out light and heat, 
and occupy less space in this their combined 
state, lUte the union of nitrous gas with oxygen 
gas. 

IT. ACCUMUIATION Ot KLECTRIC ETHERS BY 
CONTACT. 

The electric ethers may be separately accumu- 
lated by contact of conductors with nonconduc- 
tors, by vicinity of the two ethers, by heat, and 
by decomposition. 

Glass is believed to consist in part of consoli- 
dated resinous ether, and thence to attract an 
electric atmosphere round it, which consists of 
a greater proportion of vitreous ether compared 
to the quantity of the resinous, as mentioned in 
Proposition No. 4. This atmosphere may stand 
off a line from the surface of* the glass, though 
its attractive or repulsive power may extend to a 
much greater distance ; and a more equally 
mixed 3ectric atmosphere may stand off about 
the same distance from the surface of a 
cushion. 

Now when a cushion is forcibly pressed upon 
the surface of a glass cylinder or plane, the at- 
mosphere of the cushion is forced within that of 
the glass, and consequently the vitreous part of 
it is brought within the sphere qf the attraction 
of the resinous ether combined with the glass, 
and therefore becomes attracted by it in addition 
to the vitreous part of the spontaneous atmos- 
phere of the glass ; and the resinous part of the 
atmosphere of the cushion is at the same time 
repelled by its vicinity to the combined resinous 
ether of tne glass. From both which circum- 
stances a vitreous ether alone surrounds the part 
of the glass on which the cushion is forcibly 
pressed ; which does not, nevertheless, resemble 
an electrised coated jar ; as this accumulation of 
vitreous ether on one side of the glass is not so 
violently condensed, or so forcibly attracted to 
the glass by die loose resinous ether on the other 
side of it, as occurs in the charged coated jar. 

Hence as weak differences of the kinds or 

auantities of electricity do not very rapidly 
liange place, if the cushion be suddenly with- 
drawn, with or without friction, I suppose an 
accumulation of vitreous electric ether will be 
left on the surface of the glass, which will dif- 
fuse itself on an insulated conductor by the as- 
sistance of points, or will gradually be aissipated 
'in the air, probably like oaom*s by the repiusion 
of its own particles, or may be conducted away 
by the surrounding bXt as it is repelled from it, 
or by the moisture or other impurities of the at- 
mos]phere. And hence I do not suppose the 
fHction of the glass-globe to be necessary, ex- 
cept for the purpose of more easily removing the 
parts of- the surface from the pressure ot the 
cushion to the points of the prime conductor, 
and to bring them more easily into reciprocal 
contact. 

When sealing wax or sulphur is rubbed by 
a cushion, exactly the same circumstance oc- 
curs, but with the different ethers ; as the 
resinous ether of the spontaneous atmosphere 
of the cushion, when it la pressed within 
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the spcmtaneous atmosphere of tlie sealing- 
wax, is attracted by the solid vitreous ether, 
which is combined with it; and at the same 
time the vitreous ether of the cushion is repelled 
by it; and hence an atmosphere of resinous 
ether alone exists between the sealing wax and 
the cmhion thus pressed together. It is never- 
theless possible, that friction on both seiding wax 
and glass may add some facility to the accumu- 
lations of their opposite ethers by the warmth 
whi<^ it occasions. As most electric machines 
succeed best after being warmed, 1 think even 
in dry frosty seasons. 

Though when a cushion is applied to a smooth 
sui*faced glass, so as to intermix their dectric 
atmospheres, the vitreous ether oi the cushion is 
attracted by the resinous ether combined with 
the glass; but does not intermix with it, but 
only adheres to it : and as the glass turns round, 
the vitreous electric atmosphere stands on the 
solid resinous electric ether combined with the 
glass ; and is taken away by the metallic points 
of the prime conductor. 

Yet if the surface of the glass be roughened 
by scratching it with a diamond or with hard 
sand, a new event occurs; which is, that the 
vitreous ether attracted from the cushion by the 
resinous ether combined with the glass becomes 
adhesive to it ; and stands upon the roughened 
glass, and will not quit the glass to go to the 
prime conductor ; whence the sur&ce of the 
glass having a vitreous electric atmosphere 
united, as it were, to its inequalities, becomes 
similar to resin ; and will now attract resinous 
electric ether, like a stick of sealing wax, with^ 
out combining with it. Whence this curious 
and otherwise unintelligible phenomenon, that 
smooth surfaced glass will give vitreous electric 
ether to an insulated conductor, and glass with 
a roughened surface will give resinous ether 
to it. 

V. ACCUMULATION OF ELECTRIC XTHKRS BT 

VICINITY. 

Though the contact of a cushion on the whirl- 
ing glass is the easiest method yet in use for the 
accumulation of the vitreous electric ether on 
to insulated conductor ; yet there are other me- 
thods of effecting this, as by the vicinity of tbe 
two electric ethers with ih& nonccmductor be- 
tween them. 

Thus I believe a great quantity of both vitre- 
ous and ruinous electric ether ^ay be accumu- 
lated in the following manner. Let a glass jar 
be coated within in ue usual manner ; but let 
it have a loose external coating, which can easily 
be withdn^wn by an insulating handle. Then 
charge the jar, as highly as it may be, by tiirqw- 
ing into it vitreous electric ether ; and in this 
state hermetically seal it, if practicable, other- 
wise close it with a glass stopple and wax. 
When the external coating is drawn off by an 
insulating handle, having previously had a con>- 
mnnication with tbe earth, it wiU possess an 
accumulation of resinous electric ether; and 
then touching it with your finger, a spark will 
be seen, and there will cease to be any accumu- 
lated eUier. 

Thus by alternately replacing this loose coat- 
ing, and withdrawing it from the sealed jar, by 
means of an insulating handle ; and by applying 
it to one insulated conductor, when it is m tm 
vicinity of the jar; and to another insulated 
conductor, when it is withdrawn ; vitreous 
electric ether may be accumidat^ on one of 
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tluemigli which they pus and unite, whether 
hoth sides of the coated Jar are inaolated, or only- 
one side of it. 

'■ And in this line, as they reciprocally meet, 
they appear to explode and give out light and 
heat, and a new combination of the two ethers 
fa produced, aS a residuum after the explosion, 
which probably occupfts much less roace than 
either tne vitreous or resinous ethers aid separ- 
ately before. At the same time there may be 
another unrestrainable ethereal fluid yet unob-> 
served, given out from this explosion, which 
rends oajc trees, bursts stone-walls, lights in- 
flammable substances, and fuses metals, or dis- 
fijpates them In a calciform smoalc, along with 
wiiich gTM^ light and much heat are emitted, or 
these effects are produced by the heat and light 
only thus set at bberty by their synchronous and 
mdden evolution. 

8. The curious circumstance of electric con- 
densation appears from the violence of the shock 
of the coated jar compart with the strongest 
Spark from an insulated conductor, though the 
1 tter possesses a much greater surfoce ; when 
▼Itreous electric ether is thrown on one side of 
a Mated jar. It attracts the resinous electric 
ether of the other side of the coated jar ; and the 
same occurs, when resinous ether is thrown on 
«ae side of it, it attracts the vitreous ether of the 
other side of it, and thus tiie vitreous electric 
ether on one side of the Jar, and the resinous 
ether on the other side oi^It become condensed, 
that is, accumulated in less space, by their reci- 
procal attraction of each other. 
^ This condensation of the two electric ethers 
owing to their reciprocal atti'action appears fi'om 
another curious event, that the thinner the glass 
Jar is, the stronger will the charge be on the 
snne quantity of surface, as then the two ethers 
approaching nearer without their intermixing 
attract each other stronger, and consequently 
eondense each other more. And when the glass 
|ar is very thin the reciprocal attractive powers of 
the vitreous and resinous ether attract each other 
•o violently as at length to pass through the glass 
by rupturing it, in the same manner as a less 
forcible attraction of them ruptures and passes 
through the plate of air in the production of 
sparks from the prime conductor. ^ 

As these two ethers on each side of a chargied 
coated jar sopowerfolly attract each other, when 
a communication is made between them by some 
conducting substance as in the common mode of 
discharging an electrised coated jar, they reci- 
procally pass to each other for the purpose of 
combining, as some chemical fluids are known 
to do ; as when nitrous gas and oxygen gas are 
mixed together ; whence as these nul<& pass 
both ways to intermix with each other, and then 
explode ; a bur appears on each side of a quire 
of paper well pressed together, when a strong* 
electric shock Is passed through it ; which is oc- 
casioned by their explosion, like a train of gun- 
powder, and consequent emission of some other 
ethereal fluid, either those of heat and light or of 
some new one not yet observwl. Whence it be- 
comes difficult to explain, according to the theory 
of Dr. Franklin, which way the electric fluid 
passed, and which side of the coated jar con- 
tained positive, and which the negative chaise 
according to that doctrine. 

But the theory of the ingenious Dr. Franklin 
£ftiled also in explaining other phenomena of the 
eoated jar ; since if the positive electricity ac- 
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it, 80 as to produce an electric vacuum ; why 
should it be so eager, when a communication u 
made by some conducting body, to run into that 
vacuum by its attraction or gravitation, which 
has been made by its repulsion ; as thus it seems 
to be violently attracted by the vacuum, from 
which Jt had previously repelled a fluid similar to 
itself, which is not easily to be comprehended. 

S. There is another mode by which either 
vitreous or resinous electric ethler is capable of 
condensation ; which consists in contracting the 
volume, so as to diminish the surface of the 
electrised bodv; as was ingenioiudy shown by 
Dr. Franklin s experiment of electrising a sil- 
ver tankard with a length of chain roUed up 
within it ; and then drawing up the chain by a 
silk string, which weakened the electric attrac* 
tion of the tankard ; which was strengthened 
again by returning the chain into it ; thus the 
condensation of an electrised cloud is believed to 
condense the electric ether, which it contains^ 
and thus to occasion the -lightning passing from 
one cloud to another, or fi^m a cloud info the 
earth. 

This experiment of the chain and tankard is 
said to succeed as well with what is termed ne« 
gative electricity in the theory of Dr. Franklin^ 
as with what is termed positive electricity ; but 
in that theory the n^ative electricity means a 
less quantity or total deprivation or vacuity of 
that fluid ; now to condense negative electricity 
by lowering the suspended chain into the tankard 
ought to make it less negative ; whereas in this 
experiment I am told It becomes more so, as ap- 
pears by its stronger repulsion of cork balls sus- 
pended on silk strings, and previously electrised 
by rubbed sealing wax : and if the n^ative elec- 
tricity be believed to be a perfect vacuum of it, 
the condensation of a vacuum of electricity is 
totally incomprehensible; and this experiment 
alone seems to demonstrate the existence of two 
electric ethers. 

XX. OF GALVANIC ELXCTBICrTT. 

1. The conductors of electi'Icity, as well as 
the nonconductors of it, have probably a portion 
of the vitreous and resinous ethers combined 
with them, and have also another portion of 
these ethers diffused round them, which forms 
their natural or spontaneous adhesive atmo- 
spheres ; and which exists in different propor- 
tions round them correspondent in quantity to 
those which are combined with them, but oppo- 
site in kind. 

These adhesive spontaneous atmospheres of 
electricity are shown to consist of different pro- 
portions or quantities of the electric ethers by 
Mr. Bennet s Doubler of Electricity, as men- 
tioned in his work called New Experiments on 
Electricity. In this work, p. 91, the blade of a 
steel knife was evidently, in his language, posi- 
tive, compared to a soft iron wire which was 
comparatively negative ; so the adhesive electri- 
city of gold, silver, copper, brass, bismuth, mer- 
cury, and various kinds of wood and stone, were 
what he terms positive or vitreous ; and that of 
tin and zinc, what he terms negative or resinous. 

Where these spontaneous atmospheres of dif- 
fused electricity surrounding two conducting 
bodies, as two pieces of silver, are perfectly simi- 
lar, they probably do not intermix when brought 
into the vicinity of each other; but if these 
spontaneous atmospheres of diffused electricity 



cumulated on one side of the iar repelled the are different in respect to the proportion of the 
slsetridty from the coating on the other side of two ethers, or perhaps in respect to their quan- 
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tUy, in bow«¥«r muU degree either of tkeee 
oiroiuaBtencee exiete, they ro«y be made to unite 
hat with eome difficulty ; m the two metallie 
yUtee, euppoee one of silver, and another of 
a^nc, which they turrouud, mutt be brought 
into absolute or adhesive contact ; or otherwise 
these atmoKpheres may be forced together so aa 
to be much flattened, and compress each other 
where they meet, like small globules of quick- 
silver when pressed together, but without unit- 



ing. 
This 



curious phenomenon may be seen in 
more dense electiic atmospheres accumulated by 
art^ as in the £DUowing experiment ascribed to 
Mr. Canton. Lay a wooden skewer the size of 
a g oose quill across a dry wine-class, and an- 
other acroes another wine-glass ; let Uie ends of 
tliem touch eadi other, as they lie in a horizon- 
tal line ; call them X and Y ; approach a rubbed 
riass-tttbe near the esrtnmal end of the skewer 
X, but not so as to touch it ; then senarate the 
two skewers by removing the wlhe-glasses fur- 
ther from each other ; and lastly, withdraw the 
nibl>ed glass-tube, and the skewer X will now 
be found to possess resinous electricity, which 
has been goierally called negative or minus 
electricity ; and the skewer Y will be found to 
peesess vitreous, or what is generally termed 
positive or plus electricity. 

The same phenomenon will occur if rubbed 
scaling wax be applied near to, but not in con- 
tact with, the skewer X, as the skewer X will 
then be left with an atmosphere of vitreous 
ether, and the skewer Y with one of resinous 
ether. These expnriments also evince the exist- 
enos of two electric fluids, as they cannot be 
understood firom an idea of one being a greater 
or less quantitv of the same material; as a var 
euum of electric ether, brought near to one end 
of the skewer, cannot be conceived so to attract 
the ether as to produce a vacuum at the other 
end. 

In this experiment the electric atmospheres, 
which are nearly of similar kinds, do not seem 
to touch, as there may remain a thin plate of air 
between them, in the same manner as small glo- 
bules of mercury may be pressed together so as 
to compress each other* long before they inter- 
mix ; or as plates of lead or brass require strong- 
ly to be prMsed together before they acquire the 
attraction of cohesion ; that is, before they come 
into real contact. 

8. It is probable, that all bodies are mora or 
less perfect conductors, as they have less or more 
of either of the electric ethers combined with 
them; as mentioned in Prelin>inary Proposi- 
tion, No. VI. as they may then less resist the 
passage of either of the ethers through them. 
Whence some conducting bodies admit the junc- 
tion of these spontaneous electric atmospheres, 
\n which the proportions or quantities of the 
two ethers are not very different, with greator 
lincility than others. 

Thus in the common experiments, where the 
vitreous or resinous ether is accumulated by art, 
metallic bodies have hem esteemed the best con- 
ductors, and next to thesA water, and all other 
moist bodies ; but it was lately discovered, that 
dry charcoal, recently burnt, was a more per- 
fect conductor than metals ; and it appears from 
the experiments discovered by Galvani, which 
have thence the name of Galvanism, that ani- 
mal flesh, and particularly perhaps the nerves of 
animals, both which are composed of much car« 
boo and water, are the most perfect eonduetora 
yet diMOvered ; that is» that they give the least 



rssistanee to the janctlan of the 

electric atmospheres, which exist romid ariafaHfai 

bodies, and which differ very little in resyect to 

the proportions of their vitreona and mainens 

inmdients. 

Thus also, though where tlM aecnmulated 
electricities are dense, as in chargiog a coated 
glass-jar, the ghiss, whioll intervenea* oaay be of 
considerable thickneas, and may still become 
charged bv the stronger attraetioo of the aeoond^ 
ary dectnc ethers ; but where the spontaneous 
adihesive electric atmospheres are enaploTed to 
charge plates of air, as m the Galvanie pile, at 
probably to charge thin animal monbraaes er 
cuticles, as perhaps in the shock giveo. by the 
torpedo or gymnotus. It seems necessary that IIm 
interveniuc nonoondu^ng plate muat be ex- 
tremely thin, that it may become charged by the 
weaker attraction of these small quantities er 
dilTerence of the spontaneous electrie atmo- 
spheres ; and in this circumstance only, I sup- 
pose, the shocks from the Galvanic pile, and 
from the torpedo and gymnotus^ diner from 
those of the coated jar. 

S. When atmospheres of dectricity, which do 
not differ much in the quantity or proportion of 
their vitreous and resinous ethers, approach each 
other, they are not easily or rapidly united ; bat 
the predominant vitreous or resinoua ether ef 
one of them repels the similar ether of the ep* 
poeed atmosphere, and attracto the ooutrary 
kind of ethmr. 

The slowness or difficulty with whi^ atmo- 
spheres, which differ but little in kind or in 
density, unite with each other, i^ipeara not only 
from the experiment of Mr. Canton above ra- 
lated, but also from the repeated smaller shocks, 
which ma^ be taken from a charged coated jmr 
after the nrst or principal discharge, if the coa- 
dttcting medium oas not been quicUy removed, 
as is also mentioned above. 

Hence thoae atmospheres ef either kind ef 
electric matter, which di£ter but very little fhna 
each other in kind or quantity, require the moet 
perfect conductors to cause than to unite. Thus 
It appears by Mr. Bonnet's doubler, aa men- 
tioned in the Preliminary Proposition, No. VI. 
that the natural adhesive atmosphere round nL- 
ver contains more vitreous deetricity than that 
naturally round zinc ; but when thin plates of 
these metals, each about an ounce in weight, are 
laid on each other, or moderately^ pressed tage* 
ther, their atmospheres do not unite. For me- 
tallic plates, which when laid on each other, ds 
not aohere, cannot be said to be in real contact, 
of which their not adhering is a proof; and in 
consequence a thin plate of air, w of their owa 
repulsive ethers exists betwe^i tbem. 

Hence when two plates of zinc and silver are 
thus brought in to the vicinity of ea^h other, 
the plate of air between them, as they are not ia 
adhesive contact, becomes like a charged coated 

i'ar ; and if these two metallic plates are touched 
ij your dry hands, the^ do not unite their elec^ 
tricities, as the dry cuticle is not a sufficiently 
good conductor ; but if one of the metals be put 
above, and another under the tongue, the ntiliva 
and moist mucoAs membrane, muscular fibres, 
and nerves, supplv so good a conductor, that 
this very minute electric shock is produced, and 
a kind of pungent taste is perceived. 

When a plate or pencil of silver is put between 
the upper lip and tne gum, and a plate or pci^ 
cil of zinc under the tongue^ a sensation of ngbt 
is perceived in the eyes, as often aa tha exterior 
extreoiitica of these metals ava hrof^ght iaio 
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contact ; which is owing in like manner to the 
di«diu]ge of a rery minute electric shock, which 
would not have been produced but by the inter- 
vention of such good conductors as moist mem- 
branes, muscular fibres, and nerves. 

In this situation, a sensation of light is pro- 
duced in the eyes ; which seems to show, that 
these ethers pass through nerves more easily, 
than through muscular flesh simply ; since the 
passage of them through the retina of the eyes 
from the upper gum to the parts beneath the 
tongue is a more distant one, toan would other- 
wise appear necessary. It is not so easy to give 
the sensation of liirht in the eyes by passing a 
small shock of artificially accumulated electricity 
through the eyes, (though this may, I believe, 
be done) because this artificial accumulated elec- 
tricity, as it passes with greater velocity than 
the spontaneous accumulations of it, will readily 
permeate the muscles or' other moist parts of 
animal bodies ; whereas tiie spontaneous accu- 
mulations of dectricity seem to require the best 
of all conductors, as animal neinres, to facilitate 
their passage. 

i. in the Galvanic pile of Volta this electric 
shock becomes so much increased, as tu pass by 
less perfect conductors, and to give shocks to 
the arms of the conducting person, if the cuticle 
of his hands be nxoisten^, and even to show 
s^rks like the coated jar ; which appears to be 
effected in this manner. When a plate of silver 
is laid horizontally on a plate of zinc, the plate 
of air between them becomes charged like a 
coated jar; as the silver, naturally possessing 
more vitreous electric ether, repels the vitreous 
ether, which the zinc possesses in less quantity, 
and attracts the resinous ether of the zinc 
Whence the ii^ferior surface of the plate of zinc 
abounds now with vitreous ether, and its upper 
surface with resinous ether. Beneath this pair 
of {^ates lay a cloth moistened with water, or 
with some better conductor, as salt and water, 
or a sliffht acid mixed with water, or volatile 
filcali of ammoniac mixed with water, ■ and this 
vitreous electric ether on the lower surface of 
the zinc plate will be given to the second silver 
plate which lies beneath it ; and thus this se- 
cond silver plate will possess not only its own 
natural vitreous atmosphere, which was denser 
or in greater quantity than that of the zinc plate 
next beneath it, but now acquires kn addition of 
vitreous ether from the zinc plate above it, con- 
ducted to it through the moist doth. 

This then will repel more vitreous ether from 
the second zinc plate into the third silver one ; 
and so on till the plates of air between the zincs 
and silvers are all charged, and each stronger 
and stronger, as they descend in thepile. 

If the reader still prefers the Franklinian 
theory of positive and negative electricity, he 
will please to put the word positive for vitreous, 
and negative for resinous, and he wUl find the 
theory of the Galvanic pile equally thus account- 
ed for^ 

5. When a Galvanic pile is thus placed, and 
a communication between the two ends of it is 
made by wires, so that the electric shocks pass 
through water, the water becomes decomposed 
in some measure, and oxygen is liberated from 
it at the point of one wire, and hydrogen at the 
point of the other ; and this though a syphon of 
water be. interposed between them. Inis curi- 
ous circumstance seems to evince the existence 
of two electric ethers, which enter the water at 
different ends of the syphon, and have chemical 
affinities to the component piurtt of it ; tlu r^n^ 



ous ether sets at lil)erty the hydrogen at one end, 
and the vitreous ether the oxygen at the other 
end of the conducting medium. 

Hence it must appear, that the longer the 
Galvanic pile, or the greater the number of the 
altei'nate pieces of silver and zinc that it consists 
ot^ the stronger will be the Galvanic shodc; but 
there is another circumstance difficult to explain, 
which is the perpetual decomposition of water 
by the Galvanic pile ; when water is made the 
conducting medium between the two extremities 
of the pile. 

As no conductors of electricity are absolutely 
perfect, there must be produced a certain ac- 
cumulation of vitreous ether on one side of eadh 
charged plate of the Galvanic pile, and of resin- 
ous ether on the other side of it, before the dis- 
charge takes place, even though the conducting 
medium be in apparent contact. When the dis- 
charge does take place, the whole of the accumu- 
lated electricity explodes and vanishes; and 
then an instant of time is required for the silver 
and zinc again to attract from the air, or other 
bodies in their vicinity, their spontaneous nat- 
ural atmospheres, and then another dischai^e 
ensues; and so repeatedly and perpetually till 
the surface of one of the metallic plates becomes 
so much oxydated or calcined, that it ceases to 
act. 

Hence a perpetual motion may be said to be 
produced, with an, incessant decomposition of 
water into the two gasses of oxygen and hydro- 
gen; which must probably be constantly pro- 
ceeding on all moist surfaces, where a cnain <^ 
electric conductor exists, surrounded with dif- 
ferent proportions of the two electric ethers. 
Whence the ceaseless liberation of oxygen from 
the wator has oxydated or calcined tne ores of 
metals near the surface of the earth, as of man- 
ganese, of zinc into lapis calaminaris, of iron 
into various ochres, and other ca^ciform ores. 
From this source also the corrosion of some 
metals may be traced, when they are immened 
in water in the vicinity of each other, as when 
the copper sheathing of ships was held on by 
iron nails. And hence another great operation 
of nature is probably produced, I mean the 
restoration of oxygen to the atmosphere from 
the surface of the earth in dewy mornings, as 
well as from the perspiration of vegetable leaves ; 
wh'ch atmospheric oxygen is hourly destructible 
by the respiration or animals and plants, by 
combustion, and by other oxydations. 

6. The combination of the electric ethers with 
metallic bodies before mentioned appears from 
the Galvanic pile; since, according to the ex- 
periments of Mr. Davy, when an acid is mixed 
with the water placed between the alternate pairs 
of silver and zinc plates, a much greater electric 
shock is producea by the same pile; and an 
anonymous writer in the Phil. Magaz. No. S6, 
for May 1801, asserts, that when the interven- 
ing dotas or papers are moistened with pure al- 
cali, as a solution of p^re ammonia, the effect it 
ffreater than by any other material. It must 
here be observed, that both the acid and the al- 
caline solution, or common salt and water, and 
even water alone, in these experiments much 
erodes the plates of zinc, and somewhat tarnishes 
those of silver. Whence it would appear, that 
as by the repeated explosions of the two electric 
ethers in the conducting water, both oxygen and 
hvdrogen are liberated; the oxygen erodes the 
zmc plates, and thus increases the Galvanic 
shock by liberating their combined electric eth- 
ers: tmd that this erosion is much increased by 
L 
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• mixture either of acid or of volatile alcali with 
the water. Farther experiments are wanting 
on this subject to show whether metallic bodies 
emit either or both of the electric ethers at the 
time of their solution or erosion in acids or in 
alcalies. 

X. OF THE TWO HAGNXTIC ETHERS. 

1. Magnetism coincides with electricity in so 
many important points, that the existence of 
two magnetic ethers, as well as of two electric 
ones, becomes highly |>robable. We shall sup- 
pose, that in a conmion bar of iron or steel the 
two magnetic ethers exist intermixed or in their 
lieutral state; which, for the greater ease of 
speaking of them, may be called arctic ether and 
antarctic ether ; and m this state, like the two 
electric fluids, they are not cognizable by our 
senses or experiments. 

When these two magnetic ethers are separat- 
ed from each other, and the arctic ether is ac- 
cumulated on one end of an iron or steel bar, 
which is then called the north pole of the mag- 
net, and the antarctic ether is accumulated on 
the other end of the bar, and is then termed the 
south pole of the magnet ; they become capable 
of attracting other pieces of iron or steel, and are 
thus cognizable by experiments. 

It seems probable, that it is not the magnetic 
ether itself which atti*acts or repels particles of 
iron, but that an attractive and repulsive ether 
attends the magnetic ethers, as was shown to 
attend the electric ones in No. II. 9. of this 
Note ; because magnetism does not pass thi'ough 
other bodies, as it does not escape from magnet- 
ised steel when in contact with other bodies ; 
Just as the electric fluids do not pass through 
glass, but the attractive and repellent ethers, 
which attend both the magnetic and electric 
others, pass through all bodies. 

2. The prominent articles of analogical coin- 
cidence between magnetism and electricity are 
first, that when one end of an iron bar possesses 
an accumulation of arctic magnetic ether, or 
northern polarity; the other end possesses an 
accumulation of antarctic magnetic ether, or 
80uthei*n polarity ; in the same manner as when 
vitreous electric edier is accumulated on one side 
of a coated glass jar, resinous electric ether be- 
comes accumulated .on the other side of it ; as 
the vitredus and resinoils ethers strongly attract 
f»ach other, and strongly repel the ethers of the 
toiue denomination, but are prevented from in- 
termixing by the glass plane between them ; so 
the arctic and antarctic ethers attract each 
other, and repel those of similar denomination, 
hut are prevented from intermixing by the iron 
or steel being abad conductor of them ; they will, 
nevertheless, sooner combine, when the bar is of 
soft iron, than when it is of hardened steel ; and 
then they slowly combine without explosion, 
that is, without emitting heat and light like the 
electric ethers, and therefore resemble a mixture 
of oxygen and pure ammonia; which unite silent- 
ly producing a neutral fluid without emitting 
any other fluids previously combined with 
them. 

Secondly, If the north pole of a magnetic bar 
he approached near to the eye of a sewing needle, 
the ai-ctic ether of the magnet attracts the antarc- 
tic ether, which resides in the needle towards 
.the eye of it, and repels the arctic ether, which 
'resides in the needle towards the point, precisely 
Jn the same manner as occurs in presenting an 
electrised glass tube, or a inibbcd stick of sealing 



wax to one extremity, of two skewers insiilated 
horizontally on wine-glasses in the experiment 
ascribed to Mr. Canton, and described in No. 
IX. 1, of this Additional Note, and also so ex- 
actly resembles the method of producing a separ- 
ation and consequent accumulation of the two 
electric ethers by pressing a cushion on glass or 
on sealing wax, described in No. 4 of this Note, 
that their analogy is evidently apparent. 

Thirdly, When much accumulated electricity 
is approached to one end of a long glass tuhe by 
a charged prime conductor, there w^ill exist 
many divisions of the vitreous and resinous elec- 
tricity alternately ; as the vitreous ether attracts 
the resinous ether from a certain distance on the 
surface of the glass tube, and repels the vitreous 
ether ; but, as this surface is a bad conductiM', 
these reciprocal attractions and repulsions do 
not extend very far along it, but cease and recur 
in various parts of it. Exactly similar to this, 
when a magnetic bar is approximated to the end 
of a common bar of iron or steel, as described in 
Mr. Cavallo's valuable Treatise on Magnetism ; 
the arctic ether of the north pole of the magnetic 
bar attracts the antarctic ether of the bar of 
common iron towards the end in contact, and 
repels the arctic ether ; but, as iron and st^ are 
as bad conductors of magnetism as glass is of 
electricity, this accumulation of arctic ether ex- 
tends but a little way, and then there exists an 
accumulation of antarctic ether ; and thus reci- 
procally in three or four divisions of the bar, 
which now becomes magnetised, as the glass 
tube became electrised. 

Another striking feature, which shows die 
sisterhood of electricity and magnetism, consists 
in the origin of both of them from the earth, or 
common mass of matter. The eduction of elec- 
tricity from the earth is shown by an insulated 
cushion soon ceasing to supply either the vitre- 
ous or resinous ether to the whirling globe of 
glass or of sulphur ; the eduction of magnetism 
from the earth appears from the following ex- 
periment : if a bar of iron be set upright on the 
earth in this part of the world, it becomes in a 
short time magnetical ; the lower end possessing 
northern polarity, or arctic ether, and the higher 
end in consequence possessing southern pblarity 
or antarctic ether ; which may be well explain- 
ed, if we suppose, with Mr. Cavallo, that the 
earth itself is one great magnet, with its south- 
ern polarity or antarctic ether at the northom 
end of its axis ; and, in consequence, that it at- 
tracts the arctic ether of the iron bar into that 
end of it which touches the earth, and repels the 
antarctic ether of the iron bar to the other end 
of it, exactly the same as when the southern 
pole of an artificial magnet is brought into con- 
tact with one end of a sewing needle. 

3. The magnetic 'and electric ethers agree in 
the characters above mentioned, and perhaps in 
many others, but di£fer in the following ones. 
The electric ethers pass readily through metal- 
lic, aqueous, and carbonic bodies, but do not per- 
meate vitreous oi^ resinous ones ; though on the 
surfaces of these they are capable of adhering, 
and of being accumulated by the approach or 
contact of other bodies ; while the magnetic 
ethers will not permeate any bodies, and are 
capable of being accumulated only on iron and 
steel by the approach or contact of natural or 
artificial magnets, or of the earth ; at the same 
time the attractive and repulsive powers both 
of the magnetic and electric ethers will act 
through all bodies^ like those of grayitaiioii and 
heat.- 
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Secondly, The two electric ethers rush into 
combination, when they can approach each 
other, after having been separated and con- 
densed, and produce a violent explosion emitting 
the heat and light, which were previously com- 
bined with them; whereas the two magnetic 
ethers slowly combine, after having been sepa- 
rated and accumulated on the opposite ends of a 
soft iron bar, and without emitting heat and 
light produce a neutral mixture, which, like the 
electric combination, ceases to be cognizable by 
our senses or experiments. 

Thirdly, The wonderful property of the mag- 
netic ethers, when separately accumulated on 
the ends of a needle, endeavouring to approach 
the two opppsite poles of the earth ; nothing si- 
milar to which has been observed in the electric 
ethers^ . 

From these strict analogies between electrici- 
ty and magnetism, we may conclude that the 
latter consists of two ethers as well as the for- 
mer ; and that they both, when separated by art 
or nature, combine by chemical affinity when 
they approach, the one exploding, and then con- 
sisting of a rasiduum after having emitted heat 
And light; and the other producing simply a 
neutri^ed fluid by their union. 

XI. CONCLUSION. 

1. When two fluids are diffused together with- 
out undergoing any change of their chemical 
properties, they are said simply to be mixed, and 
not combined ; as milk and water when poured 
tc^ether, or as oxygen and azote in the common 
atmosphere. So when salt or sugar is diffused 
in water, it is termed solution, and not combina- 
tion ; as no change of their chemical propeiiiies 
succeeds. 

But when an acid is mixed with a pure alcali 
a combination is produced, and the mixture is 
said to become neutral, as it does not possess the 
chemical properties wliich either of the two in- 
gredients possessed in their separate state, and 
IS therefore isimilar to neither of them. But 
"when a carbonated alcali, as mild salt of tartar, 
is mixed with a mineral acid, they presently 
combine as above, but now the carbonic acid flies 
forcibly away in the form of gas ; this, there- 
fore, may be termed a kind of explosion, but 
cannot properly be so called, as the ethereal 
fluids of heat and light are not principally emit- 
ted, but an aerial one or gas ; which may pro- 
bably acquire a small quantity of heat from the 
combining matters. 

But when strong acid of nitre is poured upon 
charcoal in fine powder, or upon oil of cloves, a 
violent explosion ensues, and the ethereal mat- 
ters of heat and light are emitted in great abun- 
dance, and are dissipated ; while in the former 
instance the oxygen of the nitrous acid unites 
with the carbone forming carbonic gas, and the 
asBOte escapes in its gasseous form ; which may 
be termed a residuum after the explosion, and 
may be confined in a proper apparatus, which 
the heat and light cannot ; for the former, if its 
production be great and sudden, bursts the ves- 
sels, or otherwise it passes slowly through them ; 
and the latter passes through transparent bodies, 
and combines with opake ones. 

But where ethers only are concerned in an 
explosion, as the two electric ones, which are 
previously difficult to confine in vessels ; the re- 
pulsive ethers of heat and light, are given out ; 
and what remains is a combination of the two 
Electric ethers ; which in this, state are attracted 



by all bodies, and form v atmospheres *ound 
them. 

These combined electric atmospheres must 
possess less heat and light after their explosion ; 
which they seem afterwards to acquire at the 
time they are again separated from each other, 
probably from the combined heat and combined 
light of the cushion and glass, or of the cushion 
and resin; by the contact of which they are 
separated; and not from the diffused heat of 
them ; but no experiments have yet been made 
to ascertain this fact, this combination of the vi- 
treous and resinous ethers may.be esteemed the 
residuum after their explosion. 

2. Hence the essence of explosion consists in 
two bodies, which are previously united with 
heat and light, so strongly attracting each other, 
as to set at liberty those two repulsive ethers ; 
but it happens, that these explosive materials 
cannot generally be brought into each other's 
vicinity in a state of sufficient density ; unless 
they are also previously combined with some 
other material beside the light and heat above 
spoken of : as in the nitreous acid, the oxygen is 
previously combined with azote ; and is thus in 
a condensed state, before it is brought into the 
contact or vicinity of the carbone; there are 
however bodies which will slowly explode; 
or give out heat and light, without being pre- 
viously combined with other bodies ; as pnos- 
phorus in the common atmosphere, some dead 
fish in a certain degree of putridity, and some 
living insects probably by their respiration in 
transparent lungs, which is a kind of combus < 
tion. I 

But the two electric ethers are condensed bv 
being brought into vicinity with each other wltn 
a nonconductor between them; and thus ex- 
plode, violently, as soon as they communicate, 
either by rupturing the interposed nonconduc- 
tor, or by a metallic communication. . This cu- 
rious metiiod of a previous condensation of the 
two exploding mattei*s, without either of them 
being combined with any other matos ial except 
with the ethers of heat and light, distinguishes 
this ethereal explosion from that of most other 
bodies ; and seems to have been the cause, which 
prevented the ingenious Dr. Franklin, and 
others since his time, from ascribing the power- 
ful effects of the electric battery, and or light- 
ning in bursting trees, inflaming combustible 
materials, and fusing metals, to chemical explo- 
sion ; which it resembles in every other circum- 
stance, but in the manner of the previous . con- 
densation of the materials, so as violently to at- 
tract each other, and suddenly set at liberty the 
heat and light, with which one or both of them 
were combined. 

S. This combination of vitreous and resinous 
electric ethers is again destroyed or weakened 
by the attractions of other bodies ; as they sepa^ 
rate entirely, or exist in different proportions, 
forming atmospheres round conducting and non- 
conducting bodies ; and in this they resemble 
other combinations of matters ; as oxygen and 
azote, when united in the production of nitrous 
acid, are again separated by carbone ; which at- 
tracts the oxygen more powerfully, than that 
attracts the azote, with which it is combined. 

This mode of again separating the combined 
electric ethers by pressing them, as they sur- 
round bodies in different proportions, into each 
other's atmospheres, as by the glass and cush- 
ion, has not been observed respecting the decom- 
position of other bodies; when their minute par- 
ticles are brought so near together as to decom* 
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'; which hat tboioe ynhMj 
oontribated to prerent this deoompositioa of the 
two eombincd eleetric ethers from beiiif aecribed 
to chemicel Uwt ; but, m far m we know, the 
attraetive and repuldTe atmnepberee round the 
minute particles of bodies in chemical operations 
mav act in a similar manner ; as the attractiTe 
ano repulaiTe atmospheres, which accompany 
the electric ethers surrounding the larver masses 
9f matter, and that hence both the electric and 
the chemical explosions are subject to the same 
laws, and also the decomposition again of those 
particles, which were combined in the act of 
explosion. 

4. It is probable that this theory of electric 
and magnetic attractions and repulsions, which 
•o TisiUj exist in atmospheres round larger 
msssfs of matter, may be applied to explain the 
invisible attractions and repulsions of the mi- 
nute particles of bodies in chemical combinations 
and aecompositions, and also to give a clear idea 
of the attractions of the great masses of matter, 
which form the graritations of the universe. 

We are so accustomed to see bodies attract 
each other, when thev are in absolute contact, 
as dew drops or particles of quicksilver forming 
themselves into spheres, as water rising in capil- 
lary tubes, the solution of salts and susar in 
water, and the cohesion with which all hard 
bodies are held together, that we are not sur- 
prised at the attractions of bodies in contact 
'With eadi other, but ascribe them to a law af- 
fecting all matter. In similar manner when 
two bodies in apparent contact repel each other, 
as oil thrown on water ; or when heat converts 
lee into water and water into steam ; or when 
one hard bodv in motion pushes another hard 
body out of its place ; we feel no surprise, as 
these events so perpetually occur to us, but 
ascribe them as well as the attractions of bodies 
in contact with each other, to a general law of 
nature. 

But when distant bodies appear to attract or 
repel each^ther, as we believe that nothing can 
act where it does not exist, we are struck with 
astonishment ; which is owing to our not seeing 
the mtermediate ethers, the existence of which 
is ascertained by the electric and magnetic facts 
above related. 

From the facts and observations above men- 
tioned electricity and magnetism consist each of 
them of two ethers, as the vitreous and resinous 
electric ethers, and the arctic and antarctic 
magnetic ethers. But as neither of the electric 
ethers will pass throuffh glass or resin ; and as 
ndtner of the magnetic eUiers will pass through 
anybodies except iron; and yet the attractive 
and repulsive powers accompanving all these 
ethers permeate bodies of all kinds ; it follows, 
that etners more subtile than either the electric 
or magnetic ones attend those ethers forming 
atmospheres round them ; as those electric and 
magnetic ethers themselves form atmospho^s 
round other bodies. 

This secondary atmosphere of the electric one 
appears to consist of two ethers, like the electric 
one which it surrounds: but these ethers are 
probably more subtile as they permeate all 
bodies ; and when they unite by tne reciprocal 
approach of the bodies, which they surround, 
tney do not appear to emit heat and light, as 
the primary electric atmospheres do ; and there- 
fore they are sim[rfer fluids, as they are not pre- 
Yiously combined with heat and light. The se- 
condary magnetic atmospheres are also probably 
•ubtilt or simple than the primary ones. 



Hence we may nappom, that not enlj aU tlie 
larger insnlated nissess of outtter, Imt all the 
minute particles also, which eooatitute those 
masses, are surrounded br two ethereal ioMs; 
which like the electric and magnetio o o e a attr a ti 
each other forcibly, and as fbraUy r^al those 
of the same denomination; and at Oo aaaM 
time strongly adhere to the bodies, 'srhl^ they 
surround. Secondly, that these ethera ane of Ae 
finer kind, like those seeondary onea, which 
surround the primary electric and magaetio 
ethers ; and that therefore they do not explode 
givinff out heat and light when they unite, hut 
simply combine, and become neutral ; and last- 
ly, that they surround different bodiea in dhftr- 
ent proportions, as the vitreous and rednoas 
electric ethers were shown to surround silver 
and zinc and manv other metals in difFerenl 
proportions in No. IX. of this note. 

5. For the greater ease of converaing on this 
subiect, we shall call these two ethers, widi 
which all bodies are surrounded, the matnilins 
and the feminine ethers; and suppoae them la 
possess the properties above mentioned. We 
should here however previously observe, that in 
chemical processes it is necessary, that the 
bodies, which are to combine or unite with each 
other, should be in a fluid state, and the parti- 
cles in contact with each other; thus when salt 
is dissolving in water, the particles of anlt unite 
with those of the water, which touch them; 
these particles of water become saturated, and 
thence attract some of the saline particles with 
less force ; which are therefore attracted froai 
them by those behind ; and the first partldes of 
water are again saturated from the aolid salt; 
or in some similar processes the saturated com- 
binations may subside or evaporate, as in the 
union of the two electric ethers, or in the ex- 
plosion of gunpowder, and thus thoae in their 
vicinity may approach each other. This neces- 
sity of'^ a liquid form for the purpose of comU- 
n&tion appears in the lighting of gunpowder, as 
well as In all other combustion, the spark of firs 
applied dissolves the sulphur, and kquifies the 
combined heat ; and by these means a fluidity 
succeeds, and the consequent attractiona and re- 
pulsions, which form the explosion. 

The whole mixed mass of matter, of whldi 
the earth is composed, we suppose to be sur- 
rounded and penetrated by the two ethers, but 
with a greater proportion of the masculine ether 
than of the feminine. When a stone is ^vated 
above the surface of the earth, we suf^Miee It 
also to be surrounded with an atmosphere of the 
two ethers, but with a greater proporti<Mi of the 
feminine than of the masculine, and that these 
ethers adhere strongly bv cohesion both to tbs 
earth and to the stone elevated above it. Now 
the greater quantitv of the masculine ether ef 
the earth comes in contact with the greater 
quantitv of the feminine ether of the stone above 
it; which it powerfully attracts, and at the 
same time repels the less quantity of the mascu- 
line ether of the stone. The reciprocal attrac- 
tions of these two fluids, if not restrained by 
counter attractions, bring them together as in 
chemical combination, and thus they bring to- 
gether the solid bodies, which they reciprocallv 
adhere to ; if they be not immoveable ; which 
solid bodies, when brought into contact, cohere 
by their own reciprocal attractions, and hoice 
the mysterious affair of distant attraction or 
gravitation becomes intelligible, and G<Mi8onant 
to the chemical combinations of fluids. 

To further ducidate these variotta »ttnittion% 
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if tlM pyttont reader be not already tiredt he 
will pleaie to attend to the following experif 
inent ;— -Let a bit of sponge eusppided on a 
eilk line be moistened with a solution of pure 
alcaliy and another similar piece of sponge be 
moistened with a weak add, and suspended 
near the former ; electrize one of them with 
vitreous ether, and Uie other with resinous 
ether ; as they hang with a thin plate of glass 
between them : now as these two electric ethers 
appear to attract each other without ioter- 
mixing; as neither of them can pass through 
glass ; thev must be themselves surrounded 
with secondary ethers, which pass through the 
glass, and attract each other, as they become in 
contact; as these secondary ethers adhere to the 
primary vitreous and resinous ethers, these 
primary ones are drawn by them into each 
other's vicinity by the attraction of cohesion, 
and become condensed on each side of the glass 
plane ; and then when the glass plane is with- 
drawn, the two electric ethers being now in 
oontactt rush vicdently tc^ther, and draw along 
with them the pieces of moistened sponge, to 
which they adhere ; and finally the acid and al- 
oaline liquids beinr now brought into contact 
eombine by their chemical affinity. 

The repulsions of distant bodies are also ex- 
plicable by this idea of their being surrounded 
with two ethers, which we have termed mascu- 
line and feminine for the ease of conversing 
about them ; and have compared them to vitre- 
ous and resinous electricity, and to arctic and 
antarctic magnetism. As when two particles 
of matter, or two larger masses of it, are sur- 
nmnded both with their masculine ethers, these 
ethers repel each other or refuse to intermix ; 
and in consequence the bodies to which they 
adhere, recede from each other; as too cork- 
baUs suspended near each other, and electrised 
both with vitreous or both with resinous ether, 
repel each other ; or as the extremities of two 
needles magnetised both with arctic, or both 
with antarctic ether, repel each other ; or as oil 
and water surrounded both with their mascu- 
line, or both with their feminine ethers, repel 
each other without touching ; so light is be- 
lieved to be reflected from a mirror without 
touching its surface, and to be bent towards the 
edge of a knife, or refracted by its approach 
from a rarer medium into a denser one, by the 
repulsive ether of the mirror, and the attractive 
ones of the knife-edge, and of the denser medi- 
um. Thus a polished tea-cup slips on the po- 
lished saucer probably without their actual con-^ 
tact with eacli other, till a few drops of water 
are interposed between them by capillary at- 
traction, and prevent its sliding by their tenaci- 
ty. And so, lastly, one hard bodv in motion 
jHidies another hard body out of its place by 
their repulsive ethers without beinff in contact ; 
as appears from their not adhenng to each 
other, which all bodies in real contact are be- 
lieved to do. Whence also may be inferred the 
reason why bodies have been supposed to repel 
mt one distance and attract at another, because 
they attract when their particles are in contact 
with each other, and either attract or repel 
when at a distance by the intervention of their 
attractive or repulsive ethers. 

Thus have 1 endeavoured to take one step 
further back into the mystery of the gravitation 
and repulsion of bodies, which appeared to be 
distant from each other, as of the sun and plan- 
ets, as I before endeavoured to take one step 
Ibrthor back into the mysteries of generation in 



my aeoount of the prodnotlon of the buds of ve- 
getables, in Pbytologia. With what success 
these have been attended I now leave to the 
judgment of philosophical readers, from which 
1 can make no appeaL 



NOTE XIII ANALYSIS OF TASTE. 

From Fancy** eye recalls the form divine. 
And Taste sits smiling upon Iieauty*s s/irine. 

Canto III. L Sil. 

The word Taste in its extensive application 
may express the pleasures received by any of our 
senses, when excited into action by the stimulus 
of external objects ; as when odours stimulate 
the nostrils, or flavours the palate; or when 
smoothness, or softness, are perceived by the 
touch, or warmth by its adapted or^an of sense. 
The word Taste is also used to signify the plea- 
surable trains of ideas suggested by language, as 
in the compositions of poetry and oratory. But 
the pleasures, consequent to the exertions of our 
sense of vision only, are designed here to be 
treated of, with occasional references to those of 
the ear, when they elucidate each other. 

When any of our oi^ans of sense are excited 
into their due quantity of action, a pleasurable 
sensation succeeds, as shown in Zoonomia, Vol. 
I. Sect. IV. These are simply the pleasures 
attending perception, and not those which are 
termed the pleasures of Taste ; which con jiet of 
additional pleasures arising from the peculiar 
forms or colours of objects, or of their peculiar 
combinations or successions, or from other 
agreeable trains of ideas previously associ&ted 
with them. 

There are four sources of pleasure attendant 
on the excitation of the nerves of vision by li^ht 
and colom's, besides that simply of perception 
above mentioned ; the first is derived from a de- 
gree of novelty of the forms, colours, numbers, 
combinations, or successions, and visible objects. 
The second la derived from a degree of repeti- 
tion of their forms, colours, numbers, combina- 
tions, or successions. Where these two circum- 
stances exist united in certain quantities, and 
compose the principal part of a landscape, it is 
termed picturesque by modem writers. The 
third source of pleasure from the perception of 
the visible world may be termed the melody of 
colours, which will be shown to coincide with 
melody of sounds : this circumstance may also 
accompany the picturesque, and will add to the 
pleasure it affords. The fourth source of plea^ 
sure from the perception of visible objects is de- 
rivtHl from the previous association of other 
pleasurable trains of ideas with ceiiain forms, 
colours, combinations, or successions of them. 
Whence the beautiful, sublime, romantic, me- 
lancholic, and other emotions, which have not 
acquired names to express them. - We may add, 
that all these four sources of pleasure from per- 
ceptions are equally applicable to those of sounds 
as of sights. 

I. NOVELTY OR UKFREQUXNCY OP VISULS 
OBJECTS. 

The first circumstance, which suggests an ad- 
ditional pleasure in the contemplation of visible 
objects, besides that of simple perception, arises 
from their novelty or infrequency ; that is, from 
the unusual combinations or succeesioni of their 
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foiTnt or colours. From this source is derived 
the perpetual cheerfulness of youth, and the 
want orit is liable to add a gloom to the coun- 
tenance of age. It is this which produces variety 
in landscape compared with the common course 
of nature, an intricacy which incites investiga- 
tion, and a curiosity which leads to explore the 
works of nature. Those who travel into foreign 
regions instigated by curiosity, or who examine 
and unfold the intricacies of sciences at home, 
are led by novelty ; which not only supplies or- 
nament to beauty or to grandeur, but adds 
agreeable surprise to the point of the epigram, 
and to the double meaning of the pun, and is 
courted alike by poets and philosophers. 

It should be nere premised, that the word 
Kovelty, as used in these pages, admits of de- 
grees or quantities, some objects, or the ideas ex- 
cited by them, possessing more or less novelty as 
they are more or less unusual. Which the reader 
will please to attend to, as we have used the 
word Infrequency of objects, or of the ideas ex- 
cited by them, to express the degrees or quanti- 
ties of their novelty. 

The source, from which is derived the pleas- 
ure of novelty, is a metaphysical inquiry of great 
curiosity, and will on that account excuse my 
here introducing it. In our waking horn's, 
whenever an idea occurs which is incongruous to 
oiur former experience, we instantly dissever the 
train of imagination by the power of volition ; 
and compare the incongruous idea with our pre- 
vious knowledge of nature, and reject it. This 
operation of the mind has not yet acquired a speci- 
fic name, though it is exerted every minute of our 
waking hours, unless it may be termed Intui- 
tive Analogy. It is an act of reasoning of 
which we are unconscious except by its effects 
in preserving the congruity of our ideas. Zoono- 
mia, VoL I. Sect. X V^II. 8. 7. 

In our sleep, as the power of volition is sus- 
pended, and consequently that of reason, when 
any incongruous ideas occur in the trains of ima- 
gination, which compose our dreams, we can- 
not compare them with our previous knowledge 
of nature and reject them; whence arises the, 
perpetual inconsistency of our sleeping trains of 
ideas ; and whence in our dreams we never feel 
the sentiment of novelty ; however different the 
ideas which present themselves may be from the 
usual course of nature. 

But in our waking hours, whenever any ob- 
ject occurs which does not accord with the usual 
course of nature, we immediately and unconsci- 
ously exert our voluntary power, and examine 
it by intuitive analogy, comparing it with our 
previous knowledge of nature. This exertion 
of our volition excites many other ideas, and is 
attended with pleasurable sensation ; which 
constitutes the sentiment of novelty. But when 
the object of novelty stimulates us so forcibly as 
suddenly to disunite our passing trains of ideas, 
as if a pistol be unexpectedly discharged, the 
emotion of surprise Is experienced ; which by 
exciting violent irritation and violent sensation, 
employs for a time the whole sensorial energy, 
and thus dissevers the passing trains of ideas, 



In its less dcme turprise is generally agree- 
able, as it simply expresses the sentiiiient oecs- 
sioned by the novelty of our ideas ; as In com- 
mon language we say, we are agreeably surprised 
at the unexpected meeting with s friend, vHiich 
not only expresses the sentiment of novdlty, bat 
also the pleasure from other agreeable ideas asso- 
ciated with the object of it. 

It must appear from hence, that different per- 
sons must be affected more or less agreeably by 
different degrees or quantities of novelty in the 
objects of taste ; according to their previoos 
knowledge of nature, or their previous nabili or 
opportunities of attending to the fine arts, lliiis 
before its nativity the fetus experiences the per- 
ceptions of heat and cold, of hardness and soft- 
ness, of motion and rest, with those perhi^ of 
hunger and repletion, sleeping and waking, pain 
and pleasure ; and perhaps some other percep- 
tions, which may at this early lime of its exist- 
ence have occasioned perpetual trains of ideas. 
On its arrival into the world the perceptions of 
light and sound must by their novelty at first 
dissever its usual trains of ideas, and occasion 
great surprise ; which after a few repetitions 
will cease to be disagreeable, and only excite the 
emotion from novelty, which has not acquired 
a separate name, but is in reality a less degree of 
surprise, and by further experience the senti- 
ment of novelty, or any d^ee of surprise, will 
cease to be excited by the sounds or sights, 
which at first excited perhaps a painful quantity 
of surprise. 

It should here be observed, that as the pleas- 
ure of novelty is produced by the exertion of 
our voluntary power in comparing unccHO- 
mon objects with those Which ar ^ more usually 
exhibited ; this sentiment of novelty is less per- 
ceived by those who do not readily use the facul- 
ty of volition, or who have little previous know- 
ledge of nature, as by very ignorant or very stupid 
people, or by brute animals ; and that therefore 
to be affected with this circumstance of the ob- 
jects of Taste requires some previous knowledge 
of such kinds of objects, and some d^ree of men- 
tal exertion. 

Hence, when a greater variety of objects than 
usual is presented to the eye, or when some in- 
tricacy of forms, colours, or reciprocal locality 
more than usual accompanies them, it is termed 
novelty if it only excites the exertion of intuitive 
comparison with the usual order of nature, and 
affects us with pleasurable sensation ; but is 
termed surprise, if it suddenly dissevers our ac- 
customed habits of motion, and is then more 
genei*ally attended with disagreeable sensation. 
To this circumstance attending objects of taste 
is to be referred what is termed wild and irre- 
gular in landscapes, in contradistinction to the 
repetition of parts or uniformity spoken of below. 
W e may add, that novelty of notes and tones hi 
music, or of their combinations or successions,- 
are equally agreeable to the car, as the novelty 
of forms and colours, and of their combinatioiis 
or succession, are to the eye ; but that the 
greater quantity or degree of novelty, the senti- 
ment of which is generally tei*med Surprise, is 



before the power of volition has time to compare ! more frequently exc^itcd by unusual or unex- 



them with the usual phenomena of nature ; but 
OS the painful emotion of fear is then generally 
added to that of sui'prise, as every one experi- 
ences, who hears a noise in the dark, which he 
cannot immediately account for, this gi'eat de- 
gi'ee of novelty, when it produces much surprise, 
gttierally ceases to bo pleasurable, and does not 
theni)elong to objects of taste. 



pected sounds ; which are liable to alarm us with 
fear, as well as surprise us with novelty. 

REPETITION OF VISIBLE OBJECTS. 

The repeated excitement of the same or simi- 
lar ideas with certain intervals of time, or dis- 
tances of i>pace between, them, is attended with 
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agreeable sensations, besides tbat simply of per- 
eeptlon ; and, though it appears to be diametri- 
cally opposite to the pleasure arishig from the 
novelty of objects above treated of, enters into 
the compositions of all the agreeable arts. 
- The pleasure arising from the repetition of si- 
milar ideas with certain intervals of time or 
distances of space between them is a subject of 
great metapliysical curiosity, as well as the source 
of the pleasure derived from novelty, which will 
I hope excuse its introduction in this place. 

The repetitions of motions may be at first pro^ 
duced either by volition, or by sensation, or by 
irritation, but they soon become easier to per- 
form than any other kinds of action, because 
thev soon become associated together ; and thus 
their frequency of repetition, if as much sensorial 
power be produced during every reiteration as is 
expended, adds to the facility of their production. 
■ if a stimulus be repeated at uniform intervals 
of time, the action, whether of our muscles or 
organs of sense, is produced with still greater 
facility or energy ; because the sensorial power 
of. association, mentioned above, is combined 
with the sensorial power of in'itation ; that is, 
in common language, the acquired habit assists 
the power of the stimulus. 

This not only obtains in the annual, lunar, 
and diurnal catenations of animal motions, as 
explained in Zoonomia, Sect. XXXVI. which 
are thus performed with gi*eat facility and en- 
ergy ; but in every less circle of actions or ideas, 
as in the burden of a song, or the reiterations ot 
a dance. To the facility and distinctness, with 
which we hear sounds at repeated intervals, we 
owe the pleasure, which we receive from musi- 
cal time, and from poetic time, as described in 
Botanic Garden, Part II. Interlude III. And 
to this the pleasure we receive from the rhymes 
and alliterations of modern vei'siAcation ; the 
source of which without this £:ey would be dif- 
ficult to discover. 

. There is no val^iety of n<4e8 referable to the 
^amut in the beating of a drum, yet if it be per- 
iormed in music^ time, it is agreeable to our 
ears; and therefore this pleasurable sensation 
must be owing to the repetition of the divisions 
of the sounds at certain intervals of time, or mu- 
sical bars. Whether these times or bars are dis- 
tinguished by a pause, or by an emphasis, or ac- 
cent, certain it is, that this distinction is perpe- 
tually repeated ; otherwise the ear could not de- 
termine instantly, whether the successions of 
sound were in common or in triple time. 

But besides these little circles of musical time, 
there are the gi*eater returning periods, and the 
still more distinct chorusses; which like the 
rhymes at the end of veraes, owe their beauty to 
repetition ; that is, to the facility and distinct- 
ness with which we perceive sounds, which we 
expect to perceive or have perceived before ; or 
in the language of this work, to the greater ease 
and ener^ with which our organ is excited by 
the combined sensorial powers of association and 
irritation, than by the latter singly. 
- This kind of pleasure arising from repetition, 
that is from the facility and distinctness with 
which we perceive and understand repeated 
sensations, enters into all the agi'ceable arts; 
and when it is carried to excess is termed for- 
mality. The arp of dancing like that of music 
depends for a great part of the pleasure it af- 
fords on repetition ; architecture, especially the 
Grecian, consists of one pai't being a repetition 
of another, and hence the beauty of the pyra- 
midal outline in landscape-painting ; where one 
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side of the picture may be said in some measure 
to balance the other. So universally does repe- 
tition contribute to our pleasure in the fine arts, 
that beauty itself has been defined by some writ- 
ers to consist in a due combination of uniformi- 
ty and vai'iety. Zoonomia, Vol. I. Sect. XXII. 
2. ] . 

Where these repetitions of form, and reitera- 
tions of colour, are produced in a picture or a 
natural landscape, in an agreeable quantity, jt is 
termed simplicity, or unity of character ; where 
the repetition principally is seen in the disposi-i. 
tion or locality of the divisions, it is called sym- 
metry, proportion, or souping the separate parts ; 
where this repetition is most conspicuous m the 
forms of visible objects, it is called regularity or 
uniformity ; and where it affects the colouring 
principally, the artists call it breadth of colour. 

There is, nevertheless, an excess of the repeti- 
tion of the same or similar ideas, which ceases 
to please, and must therefore be excluded from 
compositions of Taste in painted landscapes, or 
in ornamented gardens ; which is then called 
formality, monotony, or insipidity. Why the 
excitation of ideas should give additional plea- 
sure ; by the facility and distinctness of their 
production for a certain time, and then cease to 
give additional pleasure ; and gradually to give 
less pleasiire than that which attends simple ex- 
ertion of them ; is another curious metaphysical 
problem, and deserves investigation. 

In our waking horn's a pei*petual voluntary 
exertion, of which we are unconscious, attends 
all our new trains of ideas, whether those, of " 
imagination or of perception ; which by com- 
paring them with our fonner experience pre- 
serves the consistency of the former, by reject- 
ing such as are incongruous ; and adds to the 
credibility of the latter, by their analogy to ob- 
jects of our previous knowledge : and this ex- 
ertion is attended with pleasurable sensation. 
After very frequent repetition these trains of 
ideas do not excite the exertion of this intuitive 
analogy, and in consequence are not attended 
with additional pleasure to that simply of per- 
ception ; and by continued repetition they at 
length lose even the pleasure simply of percep- 
tion, and thence finally cease to be excited; 
whence one cause of the torpor of old age, and 
death, as spoken of in Additional Kote^ No. 
VII. 8. of this work. 

' When there exists in any landscape a cei*tain 
number and diversity of forms and colours, or 
of their combinations or successions, so as. to 
produce a degree of novelty ; and that with a 
certain repetition, or arrangement of parts, so 
as to render them gradually comprehensible or 
easily compared with the usual course of nature ; 
if this agreeable combination of visible objects 
be on a moderate scale, in respect to magnitude, 
and form the principal part of the landscape, it 
is teinned Picturesque by modern ai*tists ; and 
when such a combination of forms and colours 
contains many easy flowing curves and smooth 
surfaces, the delightful sentiment of Beauty be- 
comes added to the pleasure of the Picturesque. 

If the above agreeable combination of novelty 
and repetition exists on a larger scale with more 
projecting rocks, and deeper dells, and perhaps 
with a somewhat greater proportion of novelty 
than repetition, the landscape assumes the name 
of Romantic; and if some of those forms or 
combinations are much above the usual magni- 
tude of similar objects, the more interesting 
sentiment of Sublimity becomes mixed with the 
pleasure of the romantic 
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A third source of pleasure arising fhun the 
inspection of visible objects, besides that of sim- 
ple perception, arises from what may be termed 
melodv of colours, as certain colours are more 
agreeable, when they succeed each other; or 
when they are disposed in each other's vicinity, 
•o as successively to affect the organ of vision. 

In a paper on the colours seen in the eye after 
looking for some time on luminous objects, pub- 
lished by Dr. Darwin of Shrewsbury in the 
Philoe. Trans. Vol. 76, it is evidently shown, 
that we see certain colours not only with greater 
ease and distinctness, but with relief and pleas- 
ure, after having for some time inspected other 
certain colours ; as green after red, or red after 
^reen ; orange after blue, or blue after oraiu^e ; 
veUow after violet, or violet after yellow ; this, 
he shows, arises irom the ocular spectrum of 
the colour last viewed coinciding with the irri- 
tation of the colour now under contemplation. 

Thus if you make a dot with ink in the centre 
of a circle of red silk the size of a letter- wafer, 
and place it on a sheet of white paper, and look 
en it for a minute without moving your eyes; 
and then gently turn them on the white paper 
in its vicinity, or gently dose them, and hold 
one hand an inch or two before them to prevent 
too much light irom passing through the eyelids, 
m circular spot of pale green will be seen on the 
white paper, or in the closed eye ; which is call- 
ed the ocular spectrum of the red silk ; and is 
formed as Dr. Darwin shows by the pandicula- 
tion or stretching of the fine fibrils, which cou- 
■titute the extremities of the optic nerve, in a 
direction contrary to that, in which they have 
been excited by previously looking at a luminous 
ol^ect, till they become fatigued ; like the jrawn- 
ing or stretching of the lai^er muscles after act- 
ing long in one direction. 

If at this time the eye, fatigued by looking 
long at the centre of the red silk, be turned on 
paper previously coloured with pale green ; the 
circular spot or ocular spectrum will appear of 
m much darker green; as now the irritation 
firom the pale green paper coincides with the 
pale green spectrum remaining in the eye, and 
thus excites those fibres of the retina into 
ttronger action; on this account some colours 
are seen more distinctly, and consequently more 
agreeably after others ; or when placed in the 
Vicinity of others ; thus if orange-coloured let- 
ters are painted on a blue ground, they may be 
read at as great distance as black on white, per- 
haps at a greater. 

The colours, which are thus more distinct 
when seen in succession are called opposite col- 
ours by Sir Isaac Newton in his optics, Book I. 
part 2, and may be easily discovered by any 
one, by the metnod above described ; that is by 
laying a coloured circle of paper or silk on a 
sheet of white paper, and inspecting it some 
time with steady eyes, and then either gentiy 
closing them, or removing them on another part 
of the white paper, and the ocular spectrum or 
opposite colour becomes visible in the eye. 

Sir Isaac Newton has observed, that the 
breadths of the seven primary colours in the 
8un*s image refracted by a prism, are propor- 
tioned to the seven musical notes of the gamut, 
or to the intervals of the eight sounds contained 
in an octave. 

From this curious coincidence, it has been 
proposed to produce a luminotn music, consist- 
log of successions or combinations of coloutt, 



analagons to m tune in respect to the proportiont 
above mentioned. This might be performed br^ 
a strong light, made by means of Mr. Ai^gandV 
lamps, passing through coloured glassi%>an4 
falling on a defined part of the wall, with move* 
able blinds before them, which might commu- 
nicate with the keys of a harpsichopi, and thus 
produce at the same time visible and audible 
music in unison with each other. 

Now as the pleasure we receive from the sen- 
sation of melodious notes, independent of musi- 
cal time, and of the previous associations of 
agreeable ideas with them, must arise from our 
hearing some proportions of sounds after othors 
more easily, distinctly, or agreeably; and as 
there is a coincidence between the proportions 
of the primary colours, and the primary sounds, 
if they may be so called ; the same laws must 
probably govern the sensations of both. In th^ 
circumstance therefore consists the sisterhood of 
Music and Painting ; and hence they dafan a 
right to borrow metaphors from each othcar; 
musicians to speak of tne brilliancy of sounds, 
and the light and shade of a concerto; and 
painters of the harmony of colours, and the tone 
of a picture. 

This source of pleasure received from the 
melodious succession of colours or of sounds 
must not be confounded with the pleasure re- 
ceived from the repetition of them explained 
above, though the repetition, or division of 
musiod notes into bars, so as to produce com- 
mon or triple time, contributes much to the 
pleasure of music ; but in viewing a fixed land- 
scape nothing like musical time exists ; and the 
pleasure received therefore from certfdn succes- 
sions of colours must depend only on the more 
easy or distinct action of the retina in percdv- 
ing some colours after others, or in their vicin- 
ity, like the facility or even pleasure with which 
we act with contraiy muscles in yawning or 
stretching after having been fiitigued wiui a 
long previous exertion m the contrary direction. 

Hence where colom*s are required to be dis- 
tinct, those which are opposite to each other, 
should be brought into succession or vidnity ; 
as red and green, orange and blue, yellow and 
violet ; but where colours are required to inter- 
mix imperceptibly, or dide into each other, 
these should not be chmen ; as they might by 
contrast appear too glaring or tawdry. These 
gradations and cont]*asts of colours have hetn 
practically employed both by the painters of 
landscape, and by the planters of ornamental 
gardens ; though the theory of this part of the 
pleasure derived from visible objects was not 
explained before the publication oi the paper on 
ocular spectra above mentioned; which is re- 
printed at the end of the first part of Zoonomia, 
and has thrown great light on the actions of the 
nerves of sense in consequence of the stimulus 
of external bodies. 

IV. ASSOCIATION OF AGREEABLE SENTIMENTS WITH 
VISIBLE OBJECTS. 

Besides the pleasure experienced simply by 
the perception of visible objects, it has been al- 
ready shown, that there is an additional |deas- 
ure arising firom the inspection of those, which 
possess novdty, or some d^ree of it; a second 
additional pleasure from those, which possess in 
some degree a repetition of their parts ; and a 
third from those, which possess a suecesdMi of 
particular colours, whiok dther oontrast or 
slide into each other, and wliidi w Iib?« tBem» 
ed mdody ^f edoiirt. 
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. We now step forward to the fourth soaree of 
the pleasuree arising from the contemplation of 
Tisible oljects besides that simply of perception, 
which consists in our previous association of 
•ome agreeable sentiment with certain forms or 
eombioations of them. These four kinds of 
l^easure singly or in combination constitute 
what is generally understood by the word Taste 
in respect to the visitde world ; and by parity of 
reasoning it is probable, that the pleasurable 
ideas received by the other senses, or which are 
associated with language, may be traced to simi- 
lar sources. 

It has been shown by Bishop Berkeley in his 
ingenious essay on vision, that the eye only ac- 
quaints us with the perception of li^ht and col- 
ours ; and that our idea of the solidity of the 
bodies, which reflect them, is learnt by the or- | 
gan of touch : he therefore calls om* vision the , 
jumgnage of touch, observing that certain grada- 
tions w the shades of colour, by our previous 
experience of having examined similar bodies 
by our hands or lips, susgest our ideas of solidi- 
ty, and of the forms of solid bodies ; as when 
w^e view a tree, it would otherwise appear to us 
m flat green surface, but by association of ideas 
w^e know it to be a cylindrical stem with round 
branches. This association of the ideas ac- 
quired by the sense of touch with those of vision, 
we ^not allude to in the following observations, 
but to the agreeable trains or tribes of ideas and 
sentiments connected with certain kinds of vi- 
sible objects. 

SKVTIMXNT OF BEAUTY. 

• Of these catenations of sentiments with vi- 
' slble oljects, the first is the sentiment of Beauty 
or Loveliness ; which is suggested by easy-flow- 
ing curvatures of surface, with smoothness ; as 
is 80 wdl illustrated in Mr. Burke's Essay on the 
Sublime and Beautiful, and in Mr. Hogarth's 
anidyais of Beauty; a new edition of which is 
much wanted sepai'ate from his other works. 

The sentiment of Beauty appears to be at- 

' tftehed from our cradles to the easy curvatures 

of lines, and smooth surfaces of visible objects, 

and to have been derived from the form of the 

ftmale botom ; as spoken of in Zoonomia, Vol. I. 

- Seeidnn XVI. on Instinct. 

Sentimental love, as distinguished from the 
animal passion of that name, with which it is 
firaqnently accompanied, consists in the desire or 
sensation of beholding, embracing, and saluting, 
a l»eaatiful object. 

The characteristic of beauty therefore is that 
it is the object of love ; and tnough many other 
objects are in common language called beauti- 
fnl, jret they are only called so metaphorically, 
and ought to be termed agreeable. A Grecian 
temple may give us the pleasurable idea of sub- 
limuy ; a Gothic temple may give us the plea- 
surable idea of variety ; and a modern house the 
pleasurable idea of utility ; music and poetry may 
inspire our love by association of ideas ; but none 
of Uiese, except metaphorically, can be termed 
beautiful ; as we have no wish to embrace or 
salute them. 

Our perception of beauty consists in our re- 
eognition by the sense of vision of those objects, 
first which have befcre inspired our love by the 
pleasure which they have afforded to many of 
our senses : as to our sense of warmth, of touch, 
of smell, of taste, hunger and thirst ; aa4- se- 
condly, which bear any analogy of form to stich 
objects. 
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Wh«i the babe, soon after it is bom into this 
cold world, is applied to its mother's bosom, its 
sense of perceiving warmth is fint agreeably af- 
fected ; next its sense of smell is delighted with 
the odour of her milk ; then its taste is gratified 
by the flavour of it, afterwards the appetites of 
hunger and of thirst afford pleasure by the pos- 
session of their objects, and by the subsequent 
digestion of the aliment ; and lastly, the sense 
of touch is delighted by the softness and smooth- 
ness of the milky fountain, the source of such 
variety of happiness. 



NOTE XIV.— THE THEORY AND 
STRUCTURE OF LANGUAGE. 

Next to each thought associate sound accords. 
And forms the dulcet symphotiu of words, 

dANTO III. 1. 3(35. 

Ideas consist of synchronous motions or con- 
figurations of the extremities of the organs of 
sense ; these when repeated by sensation, voli- 
tion, or association, are either simple or com- 
plex, as they were fiist excited by irritation ; or 
have afterwards some parts abstracted from 
them, or some parts added to them. Language 
consists of words, which are the names or sym- 
bols of ideas. Words are therefore properly all 
of them nouns or names of things. 

Little had been done in the investigation of 
the theory of language from the time of Aris- 
totle to the present era, till Mri Home Tooke, 
the ingenious and learned author of the Diver- 
sions of Pui'ley, explained those undeclined 
words of all languages, wliich had puzzled the 
grammarians, and evinced from their etymolo- 
gy, that they were abbreviations of other modes 
of expression. Mr. Tooke observes, that the 
fii-st aim of language was to commuuit^te our 
thoughts, and the second to do it with despatch ; 
and hence he divides words into those which 
were necessary to express our thoughts, and 
those which are abbreviations of the former ; 
which he ingeniously styles the wings of Her- 
mes. 

For the greater despatch of conversation many 
words suggest more than one idea; I shall 
therefore arrange them according to the number 
and kinds of ideas, which they suggest ; and am 
induced to do this, as a new distribution of the 
objects of any science may advance the know- 
ledge of it by developing another analogy of its 
constituent parts. And in thus endeavouring 
to aiialize the theory of language I mean to 
speak primarily of the English, and occasionally 
to add what may occur concerning the structwe 
of the Greek and Latin. 

I. CONJUNCTIONS AND PRErOSITIONS. 

The first class of words consists of those, 
which suggest but one idea, and suffer no change 
of termination ; which have been termed by 
grammarians Conjunctions and Prepositions; 
the former of v/hicn connect sentences, and the 
latter words. Both which have been ingenious- 
ly explained by Mr. Home Tooke from their 
etymology to be abbreviations of other modes of 
expression. 

1. Thus the conjunction if and an, are shown 
by Mr. Tooke to be derived from the impera- 
tive mood of the verbs to give and to grant ; bul , 

M 
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both of these conjunctions by long use appear to 
have become the name of a more abstracted idea, 
than the words give or gratft suggest, as they 
do not now express any ideas of person, or of 
number, or of time ; all which are generally at- 
tendant upon the meaning of a verb ; and perhaps 
all the words of this class are the names of ideas 
much abstracted, which has caused the difficulty 
of explaining them. 

2. The number of Prepositions is Terv great 
in the £nglish language, as they are used before 
the cases of nouns, and the infinitive mood of ' 
verbs, instead of the numerous changes of termi- 
nation of the nouns and verbs of the Greelc and 
Latin ; which gives greater simplicity to our 
language, and ^rreater facility of acquirmg it. 

The prepositions, as well as the preceding con- 
junctions, have been well explained by Mr. 
Home Tooke ; who has developed the etymoWy 
of many of them. As the greatest number of the 
ideas we receive from external objects are com- 
plex ones, the names of these constitute a great 
part of hmgua^e, as the proper names of persons 
and places ; which are complex terms. Now as 
these complex terms do not always exactly sug- 
gest the quantity of combined ideas we mean to 
express, some of the prepositions are prefixed to 
them to add or to deduct something, or to limit 



mer ; these are the nouns adjective of grammars. 
S. The names of more abstracted i£as as the 
conjunctions and prepositions of granunaiians. 

These nouns substantive, or names of intin 
things, suggest but one idea in their aimplsst 
form, as m the nominative case siug^ular of 
grammars. As the word a stag is tiie name ef 
a single complex idea ; but the w^ord stags by i 
change of termination adds to this a secondaiy 
idea of numl)er ; and the word stag's, with u 
apostrophe l)efore the final s, su^^ests, in Cugliih^ 
another secondary idea of something 'appertid» 
ing to the stag, as a stag's horn ; which is, hoi* 
ever, in our language, as frequently expressed 1^ 
the preposition of, as, the horn of a 8ta|^. 

In the Greek and Latin languages an idea af 
gender is joined with the names m intlre things, 
as well as of number ; but in the 1giyli«h lan- 
guage the noims, which express ^— ■»*«**itT ob- 
jects, have no genders except metMihoirically; 
and even the sexes of many animals have *MMnff 
so totally different from each other, tiiat they 
rather give an idea of the individual creatoie 
than of the sex, as bull and cow, horse and 
mare, boar and sow, d(^ and bitch. This con- 
stitutes another circumstance, which renders 
our language more simple, and more easy to ac- 
quire ; and at the same time contributes to tke 



their general meaning ; as a house with a party poetic excellence of it ; as by adding a ^^natCTirff^ 
11 I s^ _..^ e nni- j_ ^^ feminine pronoun, as he, or she, other nsons 

substantive are so readily personified. 

In the Latin language there are five cases be- 
sides the nominative, or original word, and k 
the Greek four. Whi^nce the orginal noon sub- 
stantive b^ change of its termination suggests s 
secondary idea, either corresponding "s^Ui -.tiie 
genitive, dative, accusative, vocative, fxt aUatiTO 
cases, besides the secondary ideas of number aai 
fender above mentioned. The ideas sngnstod 
by these changes of termination, which in 
termed cases, are explained in the gramman «f 
these languages, and are expressed in ours by pi^ 
positions, which are called the signs of thosecases. 

Thus the word Domini, of the I^ord, suggests 
beside the primary ide^ a secondary one of some- 
thing appertaining^ to it, as templum domini, 
the temple of the Lord, or the Lord's tem]^e', 
which in English is either effected by an addi- 
tion of the letter s, with an ajpostrophe before it, or 
by the preposition of. This genitive case is said 
to be expressed in the Hebrew language simpb 
by the locality of the words in succession to eaca 
other ; which must so far add to the conciseness 
of that language. 

Thus the word Domino, in the dative case, to 
the Lord, suggests, besides the primary idea, a 
secondary one of something b^sg added to thi 
primary one ; which is effected in Knglish by 
thepreposition to. 

The accusative case, or Dominum, besides the 
primary idea, implies something having acted 
upon the object of that primary idea ; as fidle 
edit mui'em, the cat eats the mouse. This h 
thus effected in the Greek and Latin by a chaiM 
of termination of the noun acted upon, botii 
managed in a more concise way in our langottp 
by its situation in the sentence, as it followsmB 
verb. Thus if the mouse in the. above saitvioe 
wab placed before the verb, and the' cat itflcr,il^ 
in English the sense would be inverted, but not 
so it^. Latin ; this necessity of generally pliy*Jiy 
the accusative case after the verb is inconvenioBt 
in poetry ; though it adds to the conciseness aai 
simplicity of our language, as it saves the inter> 
vention of a preposition, or of a change of t9> 
mination. 



wall, or a house without a roof. These word's 
are idso derived by Mr. Tooke, as abbreviations 
of the imperative moods of verbs ; but which 
appear now to suggest ideas further abstracted 
than those generally suggested by verbs, and are 
all of them properly nouns, or names of ideas. 

U. NOUKS SUBSTANTIVE. 

The second class of words consists of those, 
which in their simplest state suegest but one 
idea, as the word man ; but wmch by two 
changes of termination in our language suggest 
one secondary idea of number, as the word men ; 
or another secondary idea of the genitive case, as 
man's mind, or the n&ind of man. These words 
by other changes of termination in the Greek 
and Latin languages suggest many other secon- 
dary ideas, as of gender, as well as of number, 
and of all the other cases described in their 
grammars ; which in English are expressed by 
prepositions. 

This class of words includes the Nouns Sub- 
stantive, or names of things, of common gram- 
mars, and may be conveniently divided into three 
kinds. 1. Those which suggest the ideas of 
things believed to possess hardness and figure, as 
a house or a horse. 8. Those which suggest the 
ideas of things which are not supposed to possess 
hardness and figure, except metaphorically, as 
virtue, wisdom ; which have tnerefore been 
termed abstracted ideas. 3. Those which have 
been called by metaphysical writers reflex ideas, 
and mean those of the operations of the mind, as 
sensation, volition, association. 

Another convenient division of these nouns 
substantive, or names of things, maybe first into 
general terms, or the names of classes of ideas, 
as man, quadruped, bird, fish, animal. S. Into 
the names of complex ideas, as this house, that 
dog. S. Into the names of simple ideas, as 
whiteness, sweetness. 

A third convenient division of the names of 

things may be into the names of intire things, 

whether of real or imaginary being ; these are 

the nouns substantive of grammars. 2. Into 

'the names of the qualities or properties of the foi\ 
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' The Tocative case of the Latin language, or 
Domihe, brides the primary idea, suggests a 
seeondary one of appeal, or address ; which in 
'our language is either marked by its situation in 
the sentence, or by the j^reposition O preceding 
it. Whence this interjection O conveys the 
idea of appeal joined to the subsequent noun, 
and is therefore properly another noun, or name 
of an idea, preceding the principal one lilce other 
prepjDtitiona. 

The ablative case in the Latin language, as 
I>oa(kinOy suggests a secondary idea of something 
being deducted firom or by the primary one. 
WMch is perhaps more distinctly expressed by 
one of those prepositions in our language ; which, 
as It auggestM somewhat concerning the adjoined 
noon, £ properly another noun, or name of an 
idea, preMding tne principal one. 

When to these variations of the termination 
of nouns in the singular number aVe added those 
oqually numorous of the plural, and the great 
Tiriety of these terminations correspondent to 
the three genders, it is evident that the preposi- 
tions of our own and other modem languages 
tnatfitil of the changes of termination add to the 
■inqilicity of these languages, and to the &cility 
•f aoqairing them. 

Hence in the L<atin language, besides the ori- 
ginal (nr primary idea suggested by each noun 
substantive, or name of an entire thing, there 
atlsnda an additional idea of number, another of 
gender, and another suggested by each change of 
termination, which constitutes the cases ; so that 
In this language four ideas are suggested at the 
■MHO time by one word ; as the primary idea, 
ite gender, number, and case ; the latter ofwhich 
luM alto four or five varieties. These nouns 
therefore may properly be termed the abbrevia- 
tion of sentences ; as the conmnctions and pre- 
poaitions are termed by Mr. Tooke the abbrevi- 
atkm of words ; and if the latter are called the 
wings affixed to the feet of Hermes, the former 
maj be called the wings affixed to bis cap. 

HI* ASJXCTIVZS, ARTICLES, FARTICIPLES, ADVERBS. 

!• The third class of words consists of those, 
which in their simplest form suggest two ideas ; 
one of them is an abstracted idea of the quality 
of an oliject, but not of the object itself; and the 
other la an abstracted idea of its appertaining to 
■oma other noun called a substantive, or a name 
of an entire thing. 

These words are termed Adjectives, are un- 
declined in our language in respect to coses, 
number, or gender ; but by three cnanges of ter- 
mination they suggest the secondary ideas of 
r, greatest, and of less ; as the word sweet 
into sweeter, sweetest, and sweetish; 
may be termed three degrees of compari- 
beaides the positive meaning of the word ; 
which terminations ot'er and est are seldom add- 
ad to words of more than two syllables ; as those 
4tgnea are then most frequently denoted by the 
Jpnpoeitions more and most. 

Adjectives seem originally to have been de- 
viled from nouns substantive, of which thry ex- 
Em a quality, as a musky rose, a beautiful 
y> a stormy day. Some of them are formed 
from the correspondent substantive by riding 
the syllable It/, or likey as a lovely child, a war- 
like countenance ; and in our language it is fre- 
yiently only necessary to put a hyphen between 
two nouns substantive for the purpose of con- 
Yvting the former one into an adjective, as an 
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eAgle-eye, a May-day. And many of our adjec- 
tives are substartives unchanged, and only 
known by their situation in a sentence, as a 
German, or a German gentleman. Aiyectives 
therefore are names of qualities, or parts of 
things ; as substantives are the names of entire 
things. 

,^ In the Latin and Greek languages these ad- 
jectives possess a great variety of terminations ; 
which suggest occasionally the ideas of number, 
gender, and the various cases agreeing in all 
these with the substantive, to which they be- 
long ; besides the two ori^nal or primary ideas 
of quality, and of their appertaining to some 
other word, which must be adjoined to make 
them sense— insomuch that some of these' ad- 
jectives, when declined through all their cases, 
and genders, and numbers, in their positive, 
comparative, and superlative d^rees, enumerate 
fifty or sixty terminations. All which to one, 
who wishes to learn these languages, are so 
many new words, and add much to Uie difficul- 
ty of acquiring them. 

Though the English adjectives are undedined, 
having neither case, gender, nor number ; and 
with this simplicity of form possess a degree of 
comparison by the additional termination of ish, 
more than the generality of Latin or Greek ad-, 
jectives, yet are they less adapted to poetic meas- 
ure, as they must accompany their correspond- 
ing substantives ; from whicn they are perpetu- 
ally separated in Greek and Latin poetry. 

8. There is a second kind of adjectives, which 
abound in our language, and in the Greek, but 
not in the Latin, which are called Articles by 
the writers of grammar, as the letter a, and the 
word the. These, like the adjectives above de- 
scribed, suggest two primary ideas, and suffer 
no change ol termination in our language, and 
therefore suggest no secondary ideas. 

Mr. Locke observes, that languages consist 
principally of general terms ; as it would have 
been impossible to give a name to every indivi- 
dual object, so as to communicate an idea of it 
to others ; it would be like reciting the name of 
every individual soldier of an army, instead of 
using the general term, army. Now the use of 
the article a and the in English, and o in Greek, 
converts general terms into particulai* ones ; this 
idea of particularity as a quality, or property of 
a noun, is one of the primary ideas suggested by 
these articles ; and the other is, that of its ap- 
pertaining to some particular noim substantive, 
without which it is not intelligible. In both 
these respects these articles correspond with ad- 
jectives ; to which may be added, that our ar- 
ticle a may be expressed by the adjective one or 
aiiy; and that tne Greek article o is declined 
like other adjectives. 

The perpetual use of the article, besides its 
converting general terms into particular ones, 
contributes much to the force and beauty of our 
language from another circumstance, that ab- 
stracted ideas become so readily personified sim- 
ply by the omission of it ; whicn perhaps ren- 
ders the English language better adapted to 
poetry than any other ancient or modem ; the 
following prosopopceia from Shakspeare is thus 
beautiful : 

She let Concealment like a worm i' th' bud 
Feed on her damask check. 

And the following line translated from Juve- 
nal by Dr. Johnson, is much superior to the 
original, owing to the easy personification of 
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Worth and PoTerty, uid to the oonsequent con- 
ciseneH of it. 

DiAcile emergirot, qaomm virtatibus obstat 
Ilea ADgusta domi. 

Slow riaes Worth by Pnyerty depressNT. 

8. A third cIms of adiectives inclades what 
are termed participles, which are allied to the 
infinitive moods or verbs, and are formed in our 
language by the addition only of the syllable ing 
or edi and are of two kinds, active and passive, 

The 
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loving, loved, from the verb to love, 
verbs suggest an idea of the noun, or thing mood, as well as the participle, is not truly • ' 
spoken of; and also of its manner of existence, part of the verb; but as the participle remaaim 



whether at rest, in action, or in being acted 
upon ; as 1 lie still, or I whip, or 1 am whipped ; 
and, laetly, another idea of the time of resting, 
acting, or suffering ; but these adjectives call^ 
participles, suggest only two primary ideas, one 
of the noun, or thing spoken of, and another of 
the mode of existence, but not a third idea of 
time ; and in this respect participles differ from 
the verbs, from which they originate, or which 
originated from them, except in their infinitive 
VukmIs. 

Nor do they resemble adjectives only in their 
■uggesting but two primary ideas; but in the 
Latin and Greek languages they are declined 
through all the cases, genders, and numbers, 
like other adjectives ; and change their termina- 
tions in the degrees of comparison. 

In our language the participle passive, joined 
to the verb to be, for the purpose of adding to it 
the idea of time, forms the whole of the passive 
voice ; and is frequently used in a similar man- 
ner in the Latin language, as I am loved is ex- 
pressed either by amor, or amatus sum. The 
construction of the whole passive voice from the 
verb to be and the participles passive of other 
verbs, contributes much to the simplicity of our 
language, and the ease of acquiring it ; but ren- 
ders it less concise than perhaps it might have 
been by some simple variations of termination, 
as in tne active voice of it. 

4. A fourth kind of adjective is called by the 
grammarians an Adverb ; which has generally 
been formed from the first kind of adjectives, as 
these were frequently formed from correspond- 
ent substantives ; or it has been foi*med from the 
third kind of adjectives, called participles ; and 
this is effected in both cases by the addition of 
the syllable ly, as wisely, chanxiingly. 

This kind of adjective suggests two primary 
ideas, like the adjectives, and participles, from 
which they are derived ; but differ ^om them 
in this curious circumstance, that the other ad- 
iectivGs relate to substantives, and are declined 
like them in the Latin and Greek languages, as 
a lovely boy, a warlike countenance ; but these 
relate to verbs, and are therefore undeclined, as 
to act boldly, to suffer patiently. 

IV. VERBS. 

The fourth class of words consists of those 
which are termed Verbs, ai^d which in their 
simplest state suggest three ideas ; first an idea 
of the noun, or name of the thing spoken of, as 
a whip. 2. An idea of its mode of existence, 
whether at rest, or in action, or in being acted 
upon. 8. An idea of the time of its existence. 
Ihus " the beadle whipped the b«egar,** in pro- 
lix language might be expressed, the beadle with 
a whip struck in time past the beggar. Which 



three ideas are 
whipped. 

Verbs are therefore nouns, or naumes of ( 
ideas, with the additional ideas of their 
existence and of time; but the participlea im» 
gest only the noun, and the noode of inriirtnM% 
without any idea of time; as 'v^hipping, m 
whipped. The infinitive moods of verba «»* 
resp<md in their signification with the paiti^ 
pies ; as they also suggest only tl>e noun, f 
name of the thing spoken of, and an idea of I 
mode of existence, excluding the idea of tim J 
which is expressed by all the other moodsiiil| 
tenses; whence it appears, that the infinitiiil 



the adjective in its construction ; so tlie infiii»> 
tive mood may be said to resemble the 
tive, and it is often used as a nominatiTe< 
another verb. * 

Thus in the words " a charming lady with a 
smiling countenance," the participle actSMaa 
adjective ; and in the words <' to talk vr<dl < 
mands attention,*' the infinitive mood acts 
the nominative case of a noun substantive; m 
their respective significations are also vary 
lar, as whipping, or to whip, mean the exia 
of a person acting with a whip. 

In the Latin laiiguage the verb in its nimplfil 
form, except the infinitive mood, and the par- 
ticiple, both which we mean to exclude vm 
complete verbs, suggests four primary ideaa^ at 
amo, siiggests the pronoun 1, the noun love^ its 
existence in its active state, and tlie preseat 
time ; which verbs in the Greek and L^tin lam- 
dei^o an uncounted variation of terminatapBy 
suggesting so many different ideas in addition U> 
the four primary ones. 

We do not mean to assert, that all verbs art 
literally derived from nouns in any language; 
because all languages have in process <^ time 
undergone such great variation; many noons 
having become obsolete or have perished, and 
new verbs have been imported from foreign 
languages, or transplanted from ancient ones; 
but that this has originally been the constraedon 
of all verbs, as well as those to whip and to love 
above mentioned, and innumerable others. 

Thus there may appear some difficulty in 
analyzing from what noun substantive were 
formed the verbs to stand or to lie ; because we 
have not properly the name of the abstract ideas 
from which these verbs arose, except we use the 
same wo]:d for the participle and the noun sub- 
stantive, as standing, lying. But the verbs to 
sit, and to walk, are less difficult to trace to 
their origin ; as we have names for the nouns 
substantive, a seat, and a walk. 

But there is another verb of great consequence 
in all languages, which would app^ir in its 
simplest form in our language to suggest but 
two primary ideas, as the verb to be, but that it 
suggests three primary ideas like other verbs 
may be understood, if we use the synonymous 
term to exist instead of to be. Thus « 1 exist" 
suggests first the abstract idea of existence, not 
including the mode of existence, whether at 
rest, or in action, or in suffering; secondly it 
adds to that abstracted idea of existence its real 
state, or actual resting, acting, or suffering, ex- 
istence; and thirdly the idea of the present 
time: thus the infinitive mood to be, and th^ 
participle, being, suggest both the abstract idea 
of existence, and the actual state of it, but not 
the time. 

The verb to be is also used irregularly to 
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designate the ports of time and actual existence; 
M ' and is then applied to either the active or passive 
2 participles of other verbs, and called an auxiliary 
▼erb ; while the mode of existence, whether at 
Test, or in action, or being acted upon, is ex- 
pres»ed by the participle, as " I am loving" is 
nearly the saflae as ** I love," amo ; and 'f I 
am loved," amatus sum, is nearly the same as 
amor. This mode of application of the verb to 
be is used in French as well as in English, and 
in the passive voice of the Latin, and perhaps in 
many other languages ; and is by its perpetual 
use in conversation rendered irregular in them 
all, as I am, thou art, he is, would not seem to 
belong to the infinitive mood to be, any more 
than sum, fni, sunt, fuerunt, appear to belong 
to esse. 

The verb to have affords another instance of 
irregular ap{dicatiou; the word means in its 
Tcgiuai* sense to possess, and then suggests three 
ideas like the above verb of existence : first the 
olwtracted idea of the thing spoken of, or pos- 
session ; secondly, the actual existence of posses- 
sion, and lastly the time, as I have or possess. 
This verb to have like the verb to be is also used 
inregnlarly to denote parts of past time, and is 
tjhen joined to the passive participles alone, as I 
have eaten ; or it is accompanied with the pas- 
sive participle of the verb to be, and then with 
the active participle of another verb, as I have 
been eating. 

There is another word will used in the same 
Irregular manner to denote the parts of future 
time, which is derived from the verb to wiU; 
which in its regular use signifies to exert our 
'VoAiUon. There are other words used to ex- 
press other circumstances attending upon verbs, 
as may, can* shall, all which are probably the 
i^emains of verbs otherwise obsolete. Lastly, 
when we recollect, that in the moods and tenses 
of verbs one word expresses never less than three 
ideas in our language, and many more in the 
Grreek and Latin; as besides those three pri- 
mary ideas the idea of person, and of number, are 
always expressed in the indicative mood, and 
other ideas suggested in the other moods, we can- 
not but admire what excellent abbreviations of 
language are thus achieved ; and when we ob- 
serve uie wonderful intricacy and multiplicity 
of sounds in those languages, especially in the 
Greek verbs, which change both the beginning 
and Moding of the originsd word through three 
Toioes, and three numbers, with uncounted va- 
riations of dialect; we cannot but admire the 
simplicity of modern languages compared to 
these ancient ones ; and must finally perceive, 
that all language consists simply of nouns, or 
names of ideas, disposed in succession or in com- 
l^ination, all of which are expressed by separate 
w^ords, or by various terminations of the same 
word. 

CONCLUSION. 



• The theory of the progressive production of 
language in the early times of society, and its 
gradual improvements in the more civilized ones, 
may be readily induced from the preceding 
pages. In the commencement of Society the 
names of the ideas of entire things, which it was 
necessary most frequently to communicate, 
would first be invented, as the names of indivi- 
dual persons, or places, fire, water, this berry, 
that root ; as it was necessary perpetually to an- 
nounce, whether one or many of such external 
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things existed, it was soon found more oonveni* 
ent to add this idea of number by a change of 



termination of the word, than by the addition 
of another word. 

As many of these nouns soon became ^neral 
terms, as bird, beast, fish, animal ; it was next 
convenient to distinguish them when used for 
an individual, from the same word used as a 
general term ; whence the two aiticles a and thCf 
in our language, derive their origin. 

Next to these names of the ideas of entire 
things, the words most perpetually wanted in 
conversation would probably consist of the 
names of the ideas of the parts or properties of 
things ; which might be derived from tne names 
of some things, and applied to others, which in 
these respects resembled them ; these are termed 
adjectives, as rosy cheek, manly voice, beastly 
action ; and seem at first to have been formed 
simply by a change of termination of their cor- 
respondent substantives. The comparative de- 
grees of greater and less were found so frequent- 
ly necessary to be suggested, that a change of 
termination even in our language for this pur- 
pose was produced ; and is as frequently used as 
an additional word, as wiser or more wise. 

The expression of general similitude, as well 
as partial similitude, becomes so frequently used 
in conversation, that another kind of adjective, 
called an adverb, was expressed by a change of 
termination, or addition of the syllable Ij ^^ 
like ; and as adjectives of the former kind are 
applied to substantives, and express a partial si- 
militude, as to act heroically, to speak boldly, to 
think freely. 

The perpetual chain of causes and effects, 
which constitute the motions, or changing con- 
figurations, of the universe, are so conveniently 
divided into active and passive, for expressing 
the exertions or purposes of common life, that it 
became particularly convenient in all languages 
to substitute changes of termination, instead of 
additional nouns, to express, whether the thing 
spoken of was in a state of acting or of being 
acted upon. This change of termination beto- 
kening action or suffering constitutes the parti- 
ciple, as loving, loved ; which, as it expresses a 
property of bodies, is classed amongst adjectives 
in the preceding pages. 

Besides the perpetual allusions to the active or 
passive state of things, the comparative times of 
these motions, or cfaiinges, were also perpetually 
required to be expressed ; it was therefore found 
convenient in all languages to suggest them by 
changes of terminations in preference to doing it 
by additional nouns. At tne same time the ac- 
tual or real existence of the thing spoken of was 
perpetually required, as well as the times of their 
existence and the active or passive state of that 
existence. And as no conversation could be 
carried on without unceasingly alluding to these 
circumstances, they became in all languages sug- 
gested by changes of termination ; which are 
termed moods and tenses in gi*ammars, and 
convert the participle above mentioned into a 
verb; as that participle bad originally been 
formed by adding a termination to a noun, as 
chaining, and chained, from chain. 

The great vai'iety of changes of termination in 
all languages consists therefore of abbi*eviatioii8 
tised instead of additional words; and adds 
much to the conciseness of language, and the 
quickness with which we are enabled to com- 
municate our ideas ; and may be said to add un- 
numbered wiogs to every limb of the God of 
Eloquence. 
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NOTE XV ANALYSIS OF ARTICU- 
LATE SOUNDS. 

7%tf tongue, the tipt articulate; the throat 
With s^ vibration modulates the note* 

Cakto in. 1.S67. 

Hating explained in the preceding account of 
the theory of language that it consists solely of 
nouns, or the names of ideas, disposed in succes- 
sion or combination; I shall now attempt to 
investigate the numbm* of the articulate sounds, 
which constitute those names of ideas by their 
successions and combinations ; and to show by 
what parts of the oi^gans of speech they are mod- 
alated and articulated ; whence may be deduced 
the precise number of letters or symlxds neces- 
sary to suggest those sounds, and form an alpha- 
bet, which may spell with accuracy the words 
of all languages. 

I. IM FERFZCTIONS OF THE PRESENT ALPHABET. 

It ift much to be lamented, that the alphabet, 
which has produced and preserved almost all the 
improvements in other arts and sciences, should 
have itself received no improvement in modem 
times ; which have added so much elucidation to 
almost every branch of knowledge that can meli- 
orate the condition of humanity. Thus in our 
present alphabets many letters ai*e redundant, 
others are wanted ; some simple articulate 
sounds have two letters to suggest them ; and in 
other instances two articulate sounds are sug- 
gested by one letter. Some of these imperfec- 
tions in the alphabet of our own language shall 
be here enumerated. 

X. Thus the letter x is compounded of ks, or of 
gz, as in the words excellent, example: 
eksellent, eszamplc. 
C is sometimes K, at other times s, as in the 

word access. 
G is a single letter in go ; and suggests the let- 
ters d and the French J in pjgeon. 
Qu is kw, as quality is kwality. 
N G in the words long and in king is a simple 
sound like the French n, and wants a new 
character. 
SH is a simple sound, and wants a new character. 
TH is either sibilant as in thigh, or semivocal 
as in thee; both of which are simple 
sounds, and want two new characters. 
J French exists in our words confusion, and 
conclusion, judge, pigeon, and wants a 
character. 
J consonant, in our language, expresses the let- 
ters d, and the French j conjoined, as in 
John, Djon. 
CH is either k as in Arch-an^el, or is used for 
a sound compounded of Tsh, as in chil- 
dren, tshildren. 
GL is dl, as glove is pronounced by polite peo- 
ple dlove. 
CL is tl, as doe is pronounced by polite speakers 
tloe. 
The spelling of our language in respect to the 
pronunciation is also wonderfully defective, 
though perhaps less so than that of the French ; 
as the words slaughter and laughter are pro- 
nounced totallv different, though spelt alike. 
The word sough, now pronounced suff, was for- 
merly called sow.; whence the iron fused and 
received into a sough acquired the name of sow- 
metal ; and that received into less soughs from 
the former one obtained the name of pigs of iron 
or of lead ; from the pun on the word sough, in- 



to tow and pigs. Oar word jealousies oontmiM 
all the vowels, though three of them only wen 
necessary: nevertheless in the two vroi^ ab- 
stemiouriy and facetiously the vowels exist all <f 
them in their usual order, and are pronounesi 
in their most usual manner. 

Some of the vowels of our langtkage are dJph- 
thonn, and consist of two vocal sounds, m 
Towds, pronounced in quick succession ; thcM 
diphthongs are discovered by proloofing tki 
sound, and observing, if the ending of it be dV 
ferent from the beginning ; thus the vow^^ I h 
our language, as in the word high, if dra^m enl 
ends in the sound of the letter e as used k 
English ; which is expressed by the letter 1 is 
most other languages: and the sound of i^ 
vowel i begins with ah, and consists thercAnv 
of ah and ee. Whilst the diphthong ou in our 
language, as in the word how, b^ins with ah 
also, and ends in oo, and the vow^el u of our 
language, as in the word use, is likew^ise adiph 
thong ; which begins with e, and ends with oo^- 
as eoo. The French u is also a diphthong oom- 

Sounded of a and oo, as aoo. And many other 
efects and redundancies in our alphabet will be 
seen by perusing the subsequent structure of a 
more penect one. 

II. PRODUCTION OF 8OUK0S. 

I 

By our organ of hearing we perceive the 
vibrations of the air ; which vibrations ars 
performed in more or in less time, wUeh 
constitutes high or low notes in respect to the 
gamut ; but the tone depends on the Uad 
of instrument which produces them. In aftealE-' 
ing of articulate sounds they may be convenient- 
ly divided, first, into clear continued sounds, cz- 
Pressed by the letters called vowels ; secondly, 
nto hissing sounds, expressed by the lettoi 
called sibilants ; thirdly. Into semivocal soond^' 
which consist of a mixture of the two former ; 
and, lastly. Into interrupted sounds, represent- 
ed bv the letters properly termed consonants. 

The clear continued sounds are jprodoeed by 
the streams of air passing from the lungs in re- 
spiration through the lar^oix ; which is furnish- 
ed with many small muscles, which by their 
action give a proper tension to the extremity of 
this tube ; and the sounds, I. suppose, are pro- 
duced by the opening and closing ot its aperture ; 
something like the trumpet stop of an oi^gan, as 
may be observed by blowing through the wind- 
pipe of a dead goose. 

These sounds would all be nearly similar ex- 
cept in their being an octave, or two higher or 
lower ; but they are modulated again, or acquire 
various tones, in their passage through tiie 
mouth; which thus converts them into eight 
vowels, as will be explained below. 

The hissing sounds are produced by air forci- 
bly pushed through certain passages of the mouth 
without being previously rendered sonorous by 
the larynx ; and obtain their sibilancy from their 
slower vibrations, occasioned by the mucous 
membrane, which lines those apertures or pas- 
sages, being less tense than that of the larynx. 
I suppose the stream of air is in both cases fre- 
quently interrupted by the closing of the sides or 
mouth of the passages or aperture ; but that this is 
oerfbrmed much slower in the production of sibi- 
lant sounds, than in the production of clear ones. 

The semivocal sounds are produced by the 
stream of air having received quick vibrations, 
or clear sound, in passing through the lai*ynx, 
or in the cavity of the mouth ; but a part of it. 
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ras the outsides of this sonorous current of air, 
afterwards receives slower vibrations, or hissing 
.sound, from some other passages of the lips or 
mouth, through which it then flows. Lastly 
the stops, or consonants, impede the current of 
air, whether sonorous or sibilant, for a percept> 
ible time ; and probably produce some change of 
tone in the act of opening and closing their 
apertures. 

There are other dear sounds besides those 
formed by the larynx ; some of them are formed 
in the .mouth, as may be heard previous to the 
enunciation of the letters b, and d, and ga ; or 
during tibe pronunciation of the semivoc^l let- 
ters, V. z. J. and others in sounding the liquid 
letters r and 1 ; these sounds we shall term ori- 
sonance. The other clear sounds are formed in 
the nostrils, as in pronouncing the liquid letters 
m. n. and ng. these we shall term narisonance. 

Thus the clear sounds, except those above 
mentioned, are formed in the larynx along with 
the musicid height or lowness of note ; but re- 
ceive afterward a variation of tone from the 
various passages of the mouth : add to these that 
as the sioilant sounds consist of vibrations slow- 
er than those formed by the larynx, so a whist- 
llMkg through the lips consists of vibrations 
quicker than those formed by the larynx. 

As all sound consists in the vibrations of the 
air, it may not be disagreeable to the reader to 
attend to the immediate causes of those vibra- 
tions. When any sudden impulse is given to an 
dlastic fluid like the air, it acquires a progressive 
motion of the whole, and a condensation of the 
ooDstitoent particles, which first receive the 
impulse ; on this account the currents of the at- 
mosphere in stormy seasons are never regular, 
but Mow and cease to blow by intervals; as a 
part of the moving stream is condensed by the 
projectile force ; and the succeeding part, being 
coneequently rarefied, requires some time to re- 
cover its density, and to follow the former part : 
this, elasticity of the air is likewise the cause of 
innumerable eddies in it; which are much more 
frequoat than in streams of water ; as when it 
is impelled against any oblique plane, it results 
with its elastic force added to its prc^ressive one. 

Hence when a vacuum . is formed in the at- 
mosphere, the sides of the cavity forcibly rush 
together both by the general pressure of the 
superincumbent air, and by the expansion of 
the elastic particles of it ; and thus produce a 
vibration of the atmosphere to a considerable 
distance: this occurs, whether this vacuity of 
air. be occasioned by the discharge of cannon, in 
which the air is displaced by the sudden evolu- 
tion of heat, which as suddenly vanishes ; or 
whether the vacuity be left by a vibrating string, 
as it returns from each side of the arc, in which 
it vilnwtes ; or whether it be left under the lid 
of the vidve in the trumpet stop of an organ, or 
of a child^s play trumpet, which continues per- 
petaally to open and close, when air is blown 
through it ; which is caused by the elasticity of 
the currents, as it occasions the pausing gusts of 
"wind mentioned above. 

Hence when a quick current of air is sudden- 
ly broken by any intervening body, a vacuum is 
produced by the momentum of the proceeding 
current, between it and the intervening body ; 
as beneath the valve of the trumpet-stop above 
mentioned; and a vibration is in consequence 
produced ; which with the great facility, which 
elastic fluids possess of forming eddies, may ex- 
plain the production of sounds by blowing 
tlirough a fissure upon a sharp edge in a common 
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organ-pipe or child's whistle ; which has always 
appeared difficult to resolve ; for the less vibra- 
tion an organ-pipe itself possesses, the more 
agreeable, I am informed, is the tone ; as the 
tone is produced by the vibration of the air in 
the organ pipe, and not by that of the sides of 
it ; though the latter, when it exists, may alter 
the tone though not the note, like the belly of a 
harpsichord, or violin. 

When a stream of air is blown on the edge of 
the aperture of an organ-pipe about two thirds 
of it are believed to pass on the outside of this 
edge, and one third to pass on the inside of it ; 
but this current of air on the inside forms an 
eddy, whether the bottom of the pipe be closed 
or not; which eddy returns upwards, and 
strikes by quick intervals against the original 
stream ot air, as it falls on the edge of the aper- 
ture, and forces outwards this current of air 
with quick repetitions, so as to make more than 
two thirds of it, and less than two thirds alter- 
nately pass on the outside ; whence a part of this 
stream of air, on each side of the edge of the 
aperture is perpetually stopped by that edge; 
and thus a vacuum and vibration in consequence, 
are reciprocally produced on each side of the 
edge of the aperture. 

The quickness or slowness of these vibrations 
constitute the higher and lower notes of music, 
but they all of them are propagated to distant 
places in the same time ; as the low notes of a 
distant ring of bells are heard in equal times 
with the higher ones: hence in speaking at a 
distance from the auditors, the clear sounds 
produced in the larynx by the quick vibrations 
of its aperture, which rorm the vowels; the 
tremulous sounds of the L. R. M. N. NG. 
which are owing to vilt^rations of certain aper- 
tures of the mouth and nose, and are so slow, 
that the intervals between them are perceived'; 
the sibilant sounds, which I suppose are occa- 
sioned by the air not rushing into a complete 
vacuum, whence the vibrations produced are 
defective in velocity ; and lastly the very high 
notes made by the quickest vibrations of the lips 
in whistling; are all heard in due succession 
without coiuusion ; as the progressive motions 
of all sounds 1 believe travel with equal velocity, 
notwithstanding the greater or less quidmess of 
their vibrations. 

III. STRUCTURE OF THE ALPHABET. 

MtUe and antesonant Consonants, and nasal 

Liquids, 

P. If the lips be pressed close together and 
some air be condensed in the mouth be- 
hind them, on opening the lips the mute 
consonant P begins a syllable ; if the lips 
be closed suddenly during the passage of 
a current of air through them, the air 
becomes condensed in the mouth behind 
them, and the mute consonant P termi- 
nates a syllable. 

B. If in the above situation of the lips a 
sound is previously produced in the 
mouth, which may be termed orisonance, 
the semisonant consonant B is produced, 
which like the letter P above described 
may begin or terminate a syllable. 

M. In the above situation of the lips, if a 
sound is produced through the nostrils, 
which sound is tei'med nai'isonance, the 
nasal letter M is formed ; the sound of 
which may be lengthened in prcmuncla- 
tion like those of me vowels. 
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T. If tli« p6i«t of the tongue be appHed to 
the forepart of the palate, at the roots of 
the upper teeth, and some air condensed 
in the mouth behind, on withdrawing the 
tongue downwards the mute consonant 
T is formed ; which may b^in or termi- 
nate a syllable. 

D. If the tongue be placed as above described, 
and a sound be previously produced in the 
mouth, the semisonant consonant D i^ 
formed, which may begin or terminate 
a syllable. 

N. If in the above situation of the tongue 
and palate a sound be produced through 
the nostrils, the nasal letter N is formed, 
the sound of which may be elongated like 
those of the vowels. 

K. If the point of the tongue be retracted, 
and applied to the middle part of the pa- 
late ; and some air condensed in the 
mouth behind ; on withdrawing the 
tongue downwards the mute consonant 
K is produced, which may begin or ter- 
minate a syllable. 
Ga. If in the above situation of the tongue 
and palate a sound be previously produced 
in the mouth behind, the semisonant con- 
sonant G is formed, as pronounced in the 
word go, and may begin or terminate a 
syllable. 
KG. If in the above situation of the tongue 
and palate a sound be produced through 
the nostrils ; the nasal letter ng is pro- 
duced, as in king and throng ; which is the 
French n, the sound of which may be 
elongated like a vowel ; and should have 
an appropriated character, as thus /v. 

Three of these letters, P, T, K, are stops to 
the stream of vocal air, and are called mutes by 
grammarians ; three, B, D, Ga, are preceded 
by a little orisonance ; and three, M, N, N G, 
possess continued narisonance, and have been 
ealled liquids by grammarians. 
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iSUnlants and SonisibUants, 

Of the Germans ; if the lips be aroressed 
together, as in forming the letter P ; and 
air from the mouth be forced between 
them ; the W sibilant is produced, as pro- 
nounced by the Germans, and by some of 
the inferior people of London, and ought 
to have an appropriated character as 
thus M. 

If in the above situation of the lips a 
sound be produced in the mouth, as in the 
letter B, and the sonorous air be forced 
between them ; the sonisibilant letter W 
is produced ; which is the common W of 
our language. 

If the lower lip be appressed to the edges 
of the upper teeth, and air from the mouth 
be forced between them, the sibilant letter 
F is formed. ■ 

If in the above situation of the lip and 
teeth a sound be produced in the mouth, 
and the sonorous air be forced between 
them, the sonisibilant letter V is formed. 
Sibilant. If the point of the tongue be 
placed between the teeth, and air from 
the mouth be forced between them, the 
Th sibilant is produced, as in thigh, and 
should have a proper character, as d>. 
Sonisibilant. If m the above situation of 
the tongue and teeth a soujid be produced 



in the month, and the sonorous air bs 
forced between them, the sonisibilant Th 
is formed, as in Thee ; and should haveaB 
appropriated character as 6* 

S. If the point of the tongue be appressed tD 
the forepart of the palate, as in forming 
the letter T, and air from the mouth be 
forced between them, the sibilant lettw 
S is produced. 

Z. If in the above situation of the tongue 
and palate a sound be produced in tin 
mouth, as in the letter D, and the sono- 
rous air be forced between them, the so- 
nisibilant letter Z is formed. 
SH. If the point of the tongue be retracted and 
applied to the middle part of the palate, 
as in forming the letter K, and air from 
the mouth be forced between them, the 
letter Sh is produced, which is a simple 
sound and ought to have a single charac- 
ter, thus A . 

J. French. If in the above situation of the 
tongue and palate a sound be produced in 
the mouth, as in the letter Ga ; and the 
sonorous air be forced between them ; the 
J consonant of the French is formed; 
which is a sonisibilant letter, as in the 
word conclusion, confusion, pigeon; it 
should be called Je, and should have a 
different character from the vowel i, with 
which it has an analogy, as thus v. 

H. If the back part of the tongue be appressed 
to the pendulous cui*tain of the palate and 
uvula ; and air from behind be forced be- 
tween them, the sibilant letter H isjpro- 
duced. 

Ch Spanish. If in the above situation of the 
tongue and palate a sound be produced 
behind; and the sonorous air be forced 
between them ; the Ch Spanish is formed; 
which is a sonisibilant letter, the same as 
the Ch Scotch in the word Buc/tanan and 
loch : it is also perhaps the Wdsh guttural 
expressed by their double L as in Uoy6j 
Lluellen ; it is a simple sound, and ought 
to have a single character as Z . 

The sibilant and sonisibilant letters may be 
elongated in pronunciation like the vowels; 
the sibilancy is probably occasioned by the vi- 
bi*ations of the air being slower than those of 
the lowest musical notes. I have preferred the 
word sonlsibilants to the word semivocal sibi- 
lants; as the sounds of these sonlsibilants are 
formed in different apertures of the mouth, and 
not in the larynx like the vowels. 

Orisonant Liquids, 

R. If the point of the tongue be appressed to 
the forepart of the palate, as in forming 
the letters T, D, N, S, Z, and air be 
pushed between them so as to produce 
continued sound, the letter R is formed. 

L. If the retracted tongue be appressed to 
the middle of the palate, as in forming the 
letters K, Ga, NG, Sh, J French, and 
air be pushed over its edges so as to pro- 
duce continued sound, the letter L is 
formed. 

The nasal letters m, n, and ng, are clear tre- 
mulous sounds like R and L, and have all of 
them been called liquids by grammarians. Be- 
sides the R and L, above desoiibed, there is an- 
other orisonant sound produced by the lips in 



.NoteXr.] 



ANAIiTSIST' OF ARTIGUIiATE SOUNDflU 



whfstliii^ ; which is not used in this country as 
a part or language, and has therefore obtained 
DO character, but is analogous to the R and 
L; it is also possible, that another orisonant 
letter may be formed b^ the back part of the 
tongue and back part of the palate, as in pro- 
nounciiuf H and Ch, which may perhaps be the 
Welch Li in Lloyd, Lluellin. 

FOUR PAIRS OF VOWELS. 

A pronounced like au, as in the word call. If 

.the aperture, made by approximating the back 

part of the tongue to the uvula and pendulous 

curtain of the palate, as in forming the sibilant 

letter H, and the sonisibilant letter Ch Spanish, 

be enlarged just so much as to prevent sibUancy ; 

and a continued sound produced by the larynx 

be modulated in passing through it ; the letter A 

..Is formed as in ball, wall, which is sounded like 

aw in the word awkward ; and is the most usual 

sound of the letter A in foreign languages ; and 

to distinguish it from the succeeding A, might 

be called A micron ; as the aperture of the 

fituces, where it is produced, is less than in the 

jomxt A. 

A pronounced like ah, as in the word hazard. 
. If the aperture of the fauces above described, 
between the back part of the tongue and the back 
port of the palate, be enlarged as much as con- 
Tenlent, and a continued sound, produced in the 
larynx, be modulated in passing through it ; the 
letter A is formed, as in animal, army, and 
ought to have an appropriated character in our 
language, as thus y . As this letter A is formed 
by a larger apei*ture than the former one, it may 
be callea A mega. 

A pronounced as in the words cake, ale. If 
the retracted tongue, by approximation to the 
. "*l <^*^lft part of the palate, as in foi*ming the let- 
ters R, Ga, NG, Sb, J French, L, leaves an 
aperture just so large as to prevent sibilancy, 
and sonorous air from the larynx be modulated 
in passing through it; the letter A is produced, 
as pronouncibd in the words whale, .sale, and 
ought to have an appropriated character in our 
language, as thus 9 ; this is expressed by the let- 
ter £ in some modern languages, -and might be 
termed £ micron ; as it is formed by a less aper- 
ture of the mouth than the succeeding £. 

£ pronounced like the vowel a, when shoi't, 
as in the words emblem, dwelling. If the aper- 
ture above described between the retracted 
tongue and the middle of the palate be enlarged 
as much as convenient, and sonorous air from 
the larynx be modulated in passing through it, 
the letter E is formed, as in the words egg, her- 
ring ; and as it is pronounced in most foreign 
languages, and might be called E mega to dis- 
tinguish it from the preceding £. 

1 pronounced like e in keel. If the point of 
the tongue by approximation to the forepart of 
the palate, as in forming the letters T, D, N, S, 
Zy U, leaves an aperture just so large as to pre- 
vent sibilancy, and sonorous air from the laiynx 
be modulated in passing through it ; the vowel 
I is produced, which is in our language gener- 
ally represented by e when long, as in the word 
keel ; and by i when short, as in the word it, 
which is the sound of this letter in most foreign 
languages ; and may be called £ micron to dis- 
tinguish it from the succeeding £ or Y. 

1, ^rhen it begins a word, as in youth. If 
the aperture above described between the point 
of the tongue, and the forepart of the palate be 
enlarged as much as convenient, and sonorous 
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air from the larynx be modtilated in passing 
through it, the letter Y is fwmed ; which, when 
it begins a word, has been called Y consonant 
by some, and by others has been thought only a 
quick pronunciation of our e, or the i of foreign 
languages ; as in the word year, yellow ; and 
may be termed £ mega, as it is formed by a 
larger aperture than the preceding e or i. 

O pronoimced like oo, as in the word fool. If 
the lips by approximation to each other, as in 
forming the lettei-s P, B, M, W sibilant, W 
sonisibilant, leave an aperture just so wide as to 
prevent sibilancy ; and sonorous air from the 
larynx be modulated in passing through it ; the 
letter O is formed, as in the words cool, school, 
and ought to have an appropriated character an 
thus 00, and may be termed o micron, to distin- 
guish it from the succeeding o. 

O pronounced as in the word cold. If thQ 
aperture above described between the approxi- 
mated lips be enlarged as much as convenient ; 
and sonorous air from the larynx be modulated 
in passing through it, the letter o is formed, as 
in sole, coal, which may be termed o m^^a, as 
it is formed in a larger aperture than the preced<i 
ing one. 

CONCLUSION. 

The alphabet appears from this analysis of it 
to consist of thirty-one letters, which spell all 
European languages. 

Three mute consonants, P, T, K. 

Three antesonant consonants, B, D, Ga. 

Three narisonant liquids, M, N, NG. 

Six sibilants, W German, F, Th, S, Sh, H. ' 

Six sonisibiiants, W, V, Th, Z, J French^ 
Ch Spanish. 

Two orisonant liquids, B, L. 

Eight vowels. Aw, ah, a, e, i, y, oo, o. 

To these thirty-one characters might perhaps 
be added one for the Welsh L, and another ror 
whistling with the lips ; and it is possible, that 
some savage nations, whose languages are said 
to abound with gutturals, may pronounce amuta 
consonant, as well as an antesonant one, and 
perhaps another narisonant letter, by appressing* 
the back part of the tongue to the back part of 
the palate, as in pronouncing the II, and Ch: 
Spanish. 

The philosophical reader will perceive that 
these thirty-one sounds might be expressed by 
fewer characters referring to the manner of their 
production. As suppose one character was to 
express the antesonance of B, D, Ga; another 
the orisonance of K, L ; another the sibilance of 
W, S, Sh, H ; another the sonisibilance^of W, 
Z, J French, Ch Spanish ; another to express 
the more open vowels ; another the less open 
vowels ; for which the word micron is here 
used, and for which the word mega is here 
used. 

Then the following characters only might be 
necessary to express them all ; P alone, or with 
antesonance B ; with narisonance M ; with 
sibilance W German ; with sonisibilance W ; 
with vocality, termed micron OO ; with vocali- 
ty, termed mega O. 

T alone, or with the above characters added to 
it, would in the same manner suggest D, N, S, 
Z, ££, Y, and R with a mark for orisonance. 

K alone, or with the additional characters, 
would suggest Ga, NG, Sh, J French, A, E, 
and L, with a mark for orisonance. 

F, alone, or with a mark for sonisibilance, V. 

Ill alone, or with a mark for sonisibilance, Th. 

N 
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H alone, W Willi a mark ^ ■oniatbilaiiM, Ch 
Spanish, and wMh a mark for Itn open Toeality, 
avr, with another for more open yooUIfy ah. 

Whence it appears that six single characters, 
for the letters V, T, K, F, Th, H, with seren 
additional niarks joined to them for anteeonance, 
narisonanoe, orisonance, sibilance, .sonisibilance, 
less open rocality, and more open vocality ; he> 
-ing in all but thirteen characters, may spell all 
the European languages. 

I have found more difficulty in analyzing the 
Towels than the other letters; as the apertures, 
through which they are modulated, do not 
close ; and it was therefore less easy to ascertain 
exactly, in what part of the mouth they were 
modulated ; but recollecting that those parts of 
the month must be more ready to use for the 
purpose of forming the ToweU, which were in 
the habit of being exerted in- Ibrmin^f the other 
letters'; I roHed up some tin foil into cylinders 
about the size of my ftnm ; and speaking the 
vowels separately Uirough them, found bv the 
impressions made on them, in what part oi the 
mouth each of the vowels was formed, with 
somewhat greater accuracy, bat not so as per- 
fectly to satisfy myself. 

The parts of the mouth app<>ared to me to be 
those in which the letters r, I, K, and H, are 
produced ; as those where the letters F and Th 
are form^, do not suit the production of mute 
or antesonant consonants ; as the interstices of 
the teeth would occasion some sibilance ; aiid 
these apertures are Mot adapted to the formation 
of vowels on the same account. 

The two first vowels aw and ah being modul- 
ated in the back part of the mouth, it is neces- 
fcary to open wide the lips and other passages of 
the mouth in pronouncing them ; that those 
passages may not again alter their tone ; and that 
more so in pronouncing ah, than aw; as the 
aperture of the fauces is opened wider, where it 
is formed, and from the greater or less size of 
these apertures used in forming the vowels by 
different persons, the tone of lul of them may 
be somewhat altered as spoken by diffei'ent 
oi'ators. 



I have treated with greater eonfldenoe on tbt 
formation of articulate sounds, as I many yean 
ago gave considerable attention to tiiis aajsjee^ 
for the purpose of improving shorthand ; at thit 
time 1 con^ved a wooden mouth with lips ef 
soft leather, and with a valve over the back part 
1^ it for nostrils, both which could be quidd]^ 
opened or closed hj the pressure of the nngNi, 
the vocality was gi^en by a silk ribbon about aa 
inch long and a quarter of an inch w^ide, stretch- 
ed between too bits of smooth wood a little hoA- 
lowed ; so that when a gentle current of air 
from bellows was blown on the edge of tha rib- 
bon, it gave an agreeable tone, as it vibrated be- 
tween the wooden sides, much like a human 
voice. This head pronounced the p, b, m, and 
the vowel a, with so great nicetv as to deeeire 
all who heard it unseen, when it pronounced I 
the wmrds mama, papa, map, and pam ; and had 
a most |>laintive tone, when the lips w^eregrado- 
ally closed. My other occupations prevented 
me from proceeding in the further constroctiwi 
of this machine ; which might have required 
but thirteen movements, as shown in the abofe 
analysis, unless some variety of musical nets 
was to be added to the vocality produced in tin 
larynx ; all of which movements might cem- 
mimicate with the keys of a hai^ischord Or forte 
piano, and perform tne song as well as the ao- 
companiment ; or which, if built in a gigan^ 
form, might q[>eak so loud as to cominiEind an 
army, or instruct a crowd. 

I conclude this with ,an «^reeable hope, that 
now war is ceased, the active and ingenious Of 
all nations will attend again to those sciences, 
which better the condition of human nature ; 
and that the alphabet will undergo a perfect re- 
formation, which may indeed make it more dif- 
ficult to trace the etymol(^es of words, hut iHll 
much facilitate the acquisition of modem lan- 
guages ; which, as science improves and becomes 
more generally diffused, will gradually become 
more distinct and accurate man the ancient 
ones ; as metaphors will cease to be neicessary in 
conversation, and only be used as the ornaments 
of poetry. 
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>[phise8 — teniap^ToWox— ^lypus— oysi 
'Iwnnaphroditefl. II. Sexiuu. III. Inferior 
vegetables and animals propagate by solitary 

feneration only— next order by both—superior 
y sexual generation alone. iV. Animals are 
improyed by reproduction— contagious diseases 
■^reproduction a mystery. 

Note IX.i— Storoe. 
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quired by a previous state, and transmitted by 
tradition^ — ^parental love originates from pleasure. 
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•f prc^eny — hazardous to marry an heiress. 

Note XII.— Chemical Theory op Electri- 
city AMD Magnetism. 

I. Attraction and repdhion. II. Two kinds 
of electric ether— atmospheres of electricity sur- 
round all separate bodies— atmospheres of simi- 
lar kinds repel, of different kinds attract each 
other strongly— explode on uniting — nonconduc- 
tor»-^mperfect conductors— perfect conductors 
—torpedo, gymnotus, ffalvanism. III. Effect 
of metallic points. IVT Accumulation of elec- 
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dietrophorus and B«nnet*8 doubler. VI. By 
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—galvanic pile— evaporation of water. VII. 
The spark from the conductor— electric liffii^ 
not accounted for by Franklin's theory, vlil. 
Shock from a coated jar— perhaps an unrestrain- 
able ethereal fluid yet unobserved— electric ooiw 
densatlon. I X. Galvanic electricity. X. Two 
magnetic ethers-~analogy between magnetism 
and electricity— differences between than. XI. 
Conclusion. 

Note XIII.— Analysis of Tastk. 

Taste may signify the pleasures received by 
any of the senses, but not those which 8im]dy 
attend perception — four sources of pleasure in 
vision. I. Novelty or unfrequency of visible 
objects— surprise. II. Repetition— beating of 
a drum— dancing— architecture— landscapes- 
picturesque— beautiful— -romantic —^ sublime. 
HI. Melody of colours. IV. Association of 
agreeable sentiments with visible objects— visi<Mi 
the language of touch— sentiment of beauty. 

Note XIV.^^Theory and Structure of 
Language. 

Ideas — words the names or symbols of ideas. 
I. Conjunctions and preposition&— abbreviations 
of other words. II. Nouns substantive. III. 
Adjectives, articles, participles, adverbs. IV. 
Verbs — ^pri^essive production of language. 
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•Analysis of Articulate 

Sounds. 



I. Imperfections of the present alphabet— of 
our othf^jrraphy. II. Production of sounds. 
III. Structure of the alphabet— mute and an- 
tesonant consonants, and nasal Uquids— sibilants 
and sonisibilants— -orisooant liquids— four pairs 
of vowels— alphabet consists of thirty-one Id- 
ters— speaking figure. 



THE END. 
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